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F all industrial dusts, only two lead 
() to characteristic nodular fibrosis of the 

lungs. These are silica (silicon diox- 
ide) and magnesium silicate, chiefly in the 
form of asbestos, but possibly including others, 
such as talc. WitH this decided limitation of 
the types of industrial dusts that serve as fibro- 
genetic agents, it might be assumed that dusty 
industries should present no difficulties in the 
determination of the harmfulness of the dusts 
to which exposure is provided. On the con- 
trary, there are many dusty trades in which 
the nature of the dust is so uncertain, or so 
complex, that the extent of possible damage 
cannot be readily established. This situation 
may be best clarified through representative 
illustrations: 

In the manufacture of glass, quartz silica is 
the major raw ingredient. As such, this con- 
stituent of glass is a prime source of silicosis, 
assuming prolonged exposure and fineness of 
particle size, but is it true that dust from glass 
produced by the heating of this silica with 
lesser ingredients will also produce silicosis? 

In a coal mine the preponderant dust natu- 
rally is carbon, but admixed with it may be a 
dangerous but little known content of silica 
dust derived from the overburden of the coal 


cam. 


Certain clays in their native state may con- 
tain a low percentage of free silica, such as 12 
to 16 per cent, the remaining portion of the 
contained silicon being combined in the form 
of silicates. When such clays are shaped into 
objects and repeatedly fired at high tempera- 
tures, such as takes place in several branches 
of the ceramic industry, the free silica content 
may be increased to approximately 50 per 
cent, due to the action of repeated high tem- 
peratures breaking down the silicate molecule 
and liberating free and injurious silica. 

Certain forms of silica do not exist as quartz, 
but in the amorphous state, such as character- 
izes diatomaceous earth, or in the crypto- 
crystalline form, such as characterizes tripoli. 
The physiological action of such substances is 
little known (1, 2). 

Practical terminology of industry is such as 
to lend marked confusion in identifying the 
mineralogical nature of dusty substances. 
“Rouge” is a term more often applied to iron 
oxides, such as “‘red rouge,” or “‘black rouge.” 
These iron oxides are essentially harmless, but 
“white rouge” is not an iron oxide at all, but 
instead may contain silica in excess of 99 per 
cent. As used, this “white rouge’’ chiefly is 
comprised of particles in the size zone of dan- 
ger to humans. 


1From the Industrial Health Conservancy Laboratcries, Cincinnati, Ohio. 
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Lastly in this category of examples may be 
cited the fact that silica dust in the absence of 
association with certain other dusts may be 
distinctly more harmful than this same quan- 
tity of silica mingled with other dust particles, 
such as from clay, coal, ferriferous minerals, 
etc. It is believed that some degree of protec- 
tion against the action of silica in the body is 
rendered by the coexistence of these other dust 
forms. Manifestly the operations of industry 
are attended by so many variables as to alter 
the prospect of harm from produced dusts. 
It is for reasons such as these cited that at 
times it becomes most difficult to appraise the 
extent of anticipated injury from the dusts 
found in any given industry. A highly useful 
purpose will be served if through any simple 
procedure the harmful properties of any dust 
may be established with reasonable certainty. 


PROCEDURES AVAILABLE 

To the uninitiated it might appear sufficient 
to carry out a quantitative chemical analysis. 
Such a procedure readily yields a figure ac- 
counting for the total percentage of silica. 
However, ordinary chemical methods fail to 
distinguish between free silica, which is the 
harmful agent, and the combined silica present 
as silicates, which, with the exception of asbes- 
tos and possibly other forms of magnesium 
silicate, is essentially harmless. Many a quan- 
titative chemical analysis may show a total 
content of silica of such order as 65 per cent, 
while the content of free silica may be as low as 
5 percent. The worth of quantitative chemical 
procedures at once becomes circumscribed in 
any quest for proliferative agents. 

Free and combined silica may be distin- 
guished by petrographic measures, but the 
technical requirements are so difficult as to 
make the results of dubious value unless 
achieved by a highly skilled petrographer. 
Moreover, the expense for this type of pro- 
cedure is necessarily high. 

The enumeration of dust particles by any 
method—that is, light or dark field, or photo- 
graphic—may furnish valuable information as 
to the numerical quantity of dust present, but 
wholly fails to distinguish between the differ- 
ent kinds of dusts that exist at any specified 
work point. 
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After worker exposure has extended over a 
long number of years, such as from 5 to 20 
negative roentgenograms of the chest afford 
some, but not necessarily unequivocable, evi 
dence of the absence of a harmful dust. Con 
versely, the establishment of characteristi: 
findings of silicosis or asbestosis in roentgen 
ray films constitutes acceptable proof of th 
presence of a harmful dust, provided other ex 
posures may be eliminated. The same quality 
of evidence presents itself in clinical cases oi 
silicosis or asbestosis, particularly when con 
firmed by autopsy, successfully demonstrating 
the excessive presence of silica or asbestos in 
the lungs. 

The detection of above normal quantities of 
silica in the urine constitutes proof of the ex- 
posure to silica in some fashion and comprises 
presumptive proof of industrial exposure, if 
non-industrial exposures may be negated. 
However, the finding of silica in the urine af- 
fords no proof of an existing silicosis. Of like 
significance is the finding of asbestos bodies in 
the sputum, which again constitutes proof of 
nothing more than exposure to asbestos. The 
absence of this finding does not eliminate the 
possibility of exposure to asbestos dusts. 

Roentgen-rays impinging upon particles of 
dust in the atmosphere are dispersed in charac- 
teristic fashion for each specific dust, but 
probably not for mixed dusts. Thus, identifi- 
cation is not exact. 

At various times investigators have exposed 
animals to inhalations of suspected dusts and 
true silicotic lesions have appeared, but un- 
fortunately the time required for the develop- 
ment of such findings is comparable to that 
required to produce silicosis in man, so that 
this method possesses obvious limitations. 

Quick but somewhat inconclusive evidences 
of the harmful nature of dusts have been ob- 
tained by the implantation of suspected dusts 
into and beneath the skin, and into the eye. 

No one of the aforementioned procedures 
readily may be applied by the physician or 
laboratory worker as a quick test for the de- 
termination of the physiological action of a 
suspected dust. Lately, Miller and Sayers 
have described a technique which because of 
ready responses and specificity of action may 
afford an acceptable method for the rapid ap- 
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praisal of the physiological responses to dusts. 
This test centers about the reactions to dust 
after the implantation within the peritoneal 


cavities of small animals. Certain changes 
other than the usual reaction to the presence 
of a foreign body may be noted within 1 week 
after injection, and commonly at the end of 30 
days trustworthy differentiating readings may 
be made, although many experiments may re- 
quire longer periods. The investigators men- 
tioned state, ‘‘The tissue of the peritoneal 
cavity responds actively to dust introduced as 
a foreign body, and this reponse is of such 
character that it may be used as a basis for the 
classification of industrial dusts from a physio- 
logic standpoint.”” The present investigation, 
making use of substantially the same tech- 
nique as Miller and Sayers, confirms their 
results, extends the procedure to a number of 
dusts not examined by them in their series of 
inquiries, and seeks to promote this test as 
being readily applied and informative in the 
appraisal of the physiologic actions of dusts. 
SUGGESTED PRACTICAL TECHNIQUE 

The procedures shortly to be presented are 
not susceptible of general application. In 
many cases responses of tissues to the presence 
of dusts are such as to yield changes that may 
be properly interpreted through the inspection 
of gross specimens after only 30 days of ex- 
posure. Other dusts do not bring about the 
characteristic manifestation in so short a time 
and may require an exposure period of 60 or go 
days. While the macroscopic appearance is 
usually a reliable criterion, a small percentage 
of dusts tested may require microscopic ex- 
amination prior to valid interpretation. Obvi- 
ously the optimum procedure would make use 
of a fairly large number of animals, some of 
which would be killed off at intervals such as 
7, 14, 30, 60, and go days, followed in all cases 
by a microscopic examination of the specimens 
obtained. Therefore, it is to be recognized 
that the procedure centering about a 30 day 
exposure period is the very minimum compat- 
ible with trustworthy interpretation made by 
experienced observers. 

Preparation of mineral suspensions. The mineral 


or other chemical to be tested is screened through a 
325 mesh sieve. Two grams of the material, care- 
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fully weighed, is placed in 40 cubic centimeters of 
physiologic saline, in a small Erlenmeyer flask, and 
plugged. A few glass beads should be added to facili- 
tate suspension. This material is then sterilized by 
boiling or autoclaving. Losses through evaporation 
should be replaced by the addition of sterilized phys- 
iologic saline. Small traces of silica may be derived 
from the glass itself in the course of boiling, but for 
practical purposes this is negligible. In the hands 
of little experienced persons it is desirable that in 
making preparations for samples of dusts of unknown 
properties, other samples respectively be prepared 
of (1) a known quartz dust of high purity, (2) an 
inert substance such as titanium dioxide, carborun- 
dum or black rouge, and (3) an absorbable substance 
such as magnesium carbonate, gypsum or limestone. 
This step is introduced in order to have available 
suitable comparisons with the well known prolifera- 
tive, inert, and absorptive reaction of the substances 
mentioned. The quantity of each of the suspensions 
prepared is sufficient for 20 animals, although it is 
unlikely that this number is called for in routine 
practice. 

Procedure with animals. Healthy male guinea pigs 
are well suited for this test. Preferably the initial 
weight of such animals should be above 300 grams. 
No especial dietary requirements are necessary other 
than those in common usage. Just prior to injection 
a small area on the right side of the animal’s belly 
well toward the pelvic region should be clipped, but 
not shaved. Immediately before injection this area 
should be painted with tincture of iodine, or equiva- 
lent. 

Injection procedure. One-tenth gram of dry weight 
of the dust material appears to be better suited for 
routine procedure than two-tenths grams, inasmuch 
as the latter quantity in the case of some dusts of 
irritant qualities leads to a high mortality rate. Con- 
versely, one-tenth gram provokes ample reaction for 
clear cut interpretations. This amount of material 
in 2 cubic centimeters of fluid is taken up into a 
sterile syringe, which ordinarily may be either of the 
plunger or bulb variety. A 20 gauge needle is usable. 
The dust suspension is deposited in the peritoneal 
cavity of the pig with due consideration for the pre- 
vention of trauma for the abdominal contents. Im- 
mediately after the injection all animals undergo a 
momentary period of mild convulsion, chiefly charac- 
terized by marked jerking of the limbs, running, and 
jumping. After injection, and in the absence of 
death, no action beyond customary care is requisite 
for a period of 30 days. However, for more elaborate 
inquiry, much may be gained if some animals are 
dispatched and examined after such periods as 5, 
10, and 20 days, and if others are continued for longer 
periods such as 60, 90, or 120 days. Some variation 
in the number of animals to be injected depends upon 
the experience of the technician and the significance of 
the results desired. In the hands of an experienced 
investigator, 5 animals, all injected with an un- 
known dust, are sufficient to yield results that may 
be accurately interpreted. 
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Fig. 1. Typical silicotic nodules in animal injected with 
‘9 gram quartz silica, with particle size 5 microns or less, 
plus ,3, gram sodium bicarbonate. Visible nodules marked 
with rings. Only a small fraction of the total number of 
nodules visible in photograph—particularly on the liver. 


Procedures at autopsy. Thirty days after injection 
the animals should be killed, without the aid of chem- 
icals. Since the chief lesions probably will lie in the 
midline of the abdominal area and at the most pend- 
ent portion, the customary midline section should 
be replaced by a left-sided flap, which is just the re- 
verse of that shown in Figure 1, which represents the 
practice of a left-handed person. On inspection de- 
posits or nodules characteristic of the substances 
studied may be found on the anterior peritoneal wall, 
unless of such nature as to have been completely ab- 
sorbed. Additional deposits or lesions at times may 
be found on the diaphragm, suspensory ligament, 
liver, gall bladder, omentum, mesentery, spleen, in- 
testines, testes, epididymis, seminal vesicles, cremas- 
teric muscles, and on the posterior wall of the peri- 
toneal cavity. Apart from the anterior abdominal 
wall the commoner sites are, in order: the omentum, 
the epididymis, and the liver. The type and extent 
of the reaction constitutes the criteria for appraisal 
of the type of reaction that may be expected within 
the human lung, assuming adequate exposure. The 


discussion of the varieties of responses constitutes 
a succeeding portion of this article. Until suitably 
qualified by experience, appraisal of the reaction of 
an unknown dust should be predicated upon direct 
comparison with known proliferative, inert, and ab- 
sorptive reactions provoked by agents of known 
action. 
TYPES OF REACTIONS 

The reaction of peritoneal tissue upon the 
entry of dust is specific for the individual dust 
introduced. This specificity is not limited to 
the placing of specimens being tested into a 
classification with respect to physiologic ac- 
tion, but at least in some small degree every 
individual specimen tested presents minor pe- 
culiarities. Thus, for example, the tripolis ob- 
tained respectively from southern Illinois and 
southwestern Missouri may cause responses 
characteristic of silica in general and thus 
place these two specimens in the classification 
of proliferative agents, but in addition very 
minor differential points may distinguish the 
Missouri tripoli from that obtained from Illi- 
nois. Regardless of the nature of the dusts in- 
troduced the immediate reaction is the same, 
being the response to the introduction of any 
foreign substance. Without secondary reac- 
tion, this irritation from a foreign body even- 
tuates in encapsulation. In the work of Sayers 
and his associates, the secondary reactions are 
limited to three, namely: (1) the absorptive 
reaction, wherein the injected dust disappears 
from the tissues without the production of 
scar tissue, (2) the inert reaction, in which the 
injected dust remains approximately the same 
in amount throughout the period of observa- 
tion, so that whatever nodules are produced 
are chiefly attributable to the injected sub- 
stance itself rather than any tissue production, 
and (3) a proliferative reaction represented by 
nodules of newly formed tissue progressively 
increasing in size so long as the stimulating 
mineral remains undissolved. These investi- 
gators limited their readings to reactions on 
the anterior peritoneal wall. They, however, 
specify that the reactions on the abdominal 
viscera are the same. From our own experi- 
ence it seems necessary to recognize two other 
forms of reaction in order to encompass the 
full scope of responses detected. 

The first of these may be characterized as a 
“mixed” reaction. In a few of the 63 series of 
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examinations carried out, such substances 
were introduced as were known to represent 
appreciable contents of free silica mechanically 
mixed with a higher content of silicates and 
non-siliceous materials. Of such materials, 
special clays may be accepted as exemplary. 
On the anterior abdominal wall the note- 
worthy observable reaction was that of inert- 
ness. However, a few typical silicotic nodules 
were demonstrable here and there on the ab- 
dominal viscera, in most instances chiefly on 
the liver or genito-urinary organs. It is by no 
means remarkable that such a phenomenon 
should occur. The clays represent mechanical 
mixtures with silicates, together with other 
mineral compounds. ‘The fact that small 
quantities of free silica may have become dis- 
lodged from the chief mass and may have im- 
bedded themselves in nearby organs is not 
remarkable. These typical nodules of silicosis 
may coexist in the same animal with inert de- 
posits transported by phagocytes, or other- 
wise, to such tissues as the omentum, the 
epididymis, the intestines, etc. 

The second of our added reactions may be 
designated as “miliary-proliferative.” It has 
been noted that certain dusty substances re- 
sulting from industrial practices represent in 
addition to proliferative agents such as silica, 
other agents that may possess more irritant 
properties. When such a dust is introduced 
into the peritoneal cavity it appears that the 
irritant component of the dust incites such 
marked movement of the intestines, seminal 
vesicles, and omentum that dust that ordi- 
narily might be expected to settle by gravity 
to the pendent abdominal wall is instead dis- 
tributed throughout the abdominal cavity. 
This reaction is not the result of the solution 
of silica or other proliferative agents, followed 
by the transportation of these soluble products 
to other portions of the abdominal cavity, nor 
is it the result of transportation by phagocytes 
or other cells. Rather, the mechanism appears 
to be the result of mechanical transportation 
resulting from the turmoil of organ movement 
when incited by the presence of irritants. At 
least it is possible to observe during the first 
few days after peritoneal injection small 
masses of dusts being moved about by organs 
in motion. Apparently wherever particles of 
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Fig. 2. Massive silicotic nodules in animal injected with 
iy gram quartz silica, with particle size 5 microns or less, 
plus ;’; gram of sodium bicarbonate. Only a few miliary 
nodules discernible in photograph. 


dust are deposited, a proliferative response 
arises, if in fact the dust transported be of 
proliferative nature. So magnified is the quan- 
tity of involvement that under these circum- 
stances it becomes necessary to draw some 
distinction between ordinary proliferation at 
the site of injection and this miliary prolifera- 
tion almost everywhere present throughout 
the tissues of the abdomen. 

The significant reaction is of course that of 
proliferation. Those dusts entering the lungs 
that are not toxic in the sense that lead or 
arsenic is toxic, and further are without the 
property of creating fibrotic tissue, naturally 
are harmless, or essentially so. In short, the 
proliferative reactions are positive. The inert 
and absorptive reactions are negative. Since 
the silicotic nodule is the prime item of con- 
cern, it is desirable that a brief description of 
it be given. 








134 SURGERY, GYNECOLOGY AND OBSTETRICS 


As seen on the anterior abdominal wall after 
peritoneal injection, at the end of 30 days, the 
silicotic nodule when stimulated by quartz 
silica is of a cream color at once suggesting the 
presence of fat or lipoidal material. In the 
absence of adhesions the nodule presents shiny 
smooth elevated contours with the surfaces 
well injected with newly formed blood vessels. 
The size ranges from a pin head to a hazel nut, 
or may be flattened to resemble an almond in 
size and shape. As ordinarily encountered the 
nodules are confluent with many others, so 
that the mass that is present may become 
lobulated. 

On section of the larger nodules a beginning 
necrosis may at times be observed, suggesting 
a sterile abscess, or may evince signs of cal- 
cification. The presence of granules of un- 
dissolved silica may be detected weeks after 
injection. The silicotic nodule is unique in 
structure, and maintains its integrity in not 
partaking of the cellular characteristics of the 
organ in which it is implanted. Secondary 
nodules present an endless monotoay as to 
structure, regardless of their situation. Micro- 
scopically the silica nodule at the end of 30 
days is chiefly made up of aggregations of 
phagocytes or macrocytes, nearly all with a 
content of silica particles of varying sizes. The 
presence of these cells represents no inflamma- 
tory reaction, although the attraction to the 
point of silica deposits possibly centers about 
irritant properties of soluble derivatives of 
silica. It is to be understood that the process 
through which the silica nodule is produced on 
the abdominal wall is dissimilar to that for the 
production of the silicotic nodule within the 
pulmonary tissue. In the former the phago- 
cytes and other cells containing silica do not 
migrate to nearby masses of lymphoid tissue. 
The greater number remain near the point of 
injection of the silica particles. 

In time these nodules undergo necrosis and 
break down in a fashion similar to a true tu- 
bercle. Calcium deposits may take place in 
the decomposed areas. Some hyalinization 
may take place throughout the nodule as time 
elapses, but little is observed at the end of 30 
days. An able description of the silicotic nod- 
ule as found in the lung is presented by 
Gardner. 


In the interpretation of findings following 
the implantation of dusty materials in the 
peritoneal cavity, prime consideration should 
be attached to the presence or absence of typi- 
cal silicotic nodules as a result of the prolifera- 
tive action of silica and certain other sub- 
stances containing silica. These nodules tend 
to increase in size week by week over an indefi- 
nite period of time, up to about go days, while 
the lesions of the reaction of inertness pro- 
gressively diminish and may entirely disappear. 


REPRESENTATIVE RESPONSES 


Our series embraces 29 individual minerals 
and chemicals. However, a total of 63 differ- 
ent series of experiments were conducted, ow- 
ing to the use of these substances in different 
sized particles, through mixtures of two or 
more substances, as a result of the use of the 
same type of substances but derived from dif- 
ferent sources, and through the injection of 
varying amounts. In some series 20 to 30 ani- 
mals were utilized, but in the majority the 
number of animals was from 2 to ro. 

The interpretations placed upon the find- 
ings made are shown in Table I. In this table 
there are likewise included the interpretations 
of Miller and Sayers from their series of experi- 
ments. In each instance the Miller and Sayers 
items are indicated by (S). The intent in in- 
cluding the Miller and Sayers material is to 
assemble in one tabulation all of the available 
interpretations thus far made as a result of 
this type of investigation. 


EVALUATION OF STUDY 


The fact that distinct proliferative reac- 
tions may be obtained after peritoneal injec- 
tions from all high silica specimens does not 
necessarily mean that unfailingly all of these 
same materials may induce clinical silicosis in 
humans. Two types of exceptions are noted. 
Silica of particle size incapable of entering the 
air sacs of the lung will produce a proliferative 
reaction in the abdomen. If industrial expo- 
sure were limited to these same particle size 
ranges, silicosis would not be produced. Trip- 
oli, which is crypto-crystalline silica, or pos- 
sibly crypto-crystalline and amorphous silica 
combined, readily produces proliferation in 
animals, but rarely produces clinical silicosis, 
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owing to limited dust formation. For such 
reasons this laboratory test should be inter- 
preted with due regard for the totality of fac- 
tors influencing the probable occurrence of 
pulmonary silicosis. 

Wherever quartz, crypto-crystalline, or 
amorphous silica is injected into animals along 
with alkali substances, such as sodium bicar- 
honate, sodium carbonate, magnesium carbon- 
ate, or magnesium oxide, the tissue responses 
are much accelerated. This is of especial sig- 
nificance because of the emphasis that has 
been placed upon “‘acute silicosis’ associated 
with some industries, such as the manufacture 


TABLE 


Proliferative! 


Chat (S)* “Anthracite coal (S)* Calcite (S)* 


Diatomaceous earth? Ball clay" 
cipitated) ( 


Flint (S)* Bituminous coal (S)* 


Black rouge® 


Quartz (sy 
Silica (quartz, various types 
and sources * 


Carborundum ()* 


Silica a (amorphous)* c ullet (glass)™ 0 


Silica (amorphous) plus 
limestone® 


Glass batch®? Silica gel" 


Silica plus china clay® Lead sulphate!® 


carbonate 


Silica (white rouge)? Precipitator ash (S)* 
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Absorptive! 


Calcium carbonate ( (pre 
Gypsum (S)* 


Limestone (S)* 


Magnesium carbonate” 





DUSTS 


of abrasive soaps. Injections of animals, using 
0.2 gram of silica plus the proper combining 
weight of any of these mentioned substances, 
are followed by a high mortality. This is true 
although the injection of the silica or the 
alkali alone (sodium carbonate excepted) is 
unassociated with the prompt death of the 
animals. For this reason the quantity of silica 
was limited to one-tenth of a gram and was 
admixed with chemically combining portions 
of alkalies. Under such circumstances the ani- 
mals ordinarily survived, but the proliferation 
was much more active and extensive than 
from the silica alone. The high mortality en- 


REACTIONS TO DUSTS 


Mixed! Miliary Proliferative’ 
Silics a plus sodium bicar- 
bonate™ 


Bentonite!’ 


China clay (kaolin)!* Silica plus china clay plus 


S)* sodium bica arbonate* 


Fire clay”! Silica plus magnesium Car- 


bonate*? 
Granite™ 


Slate flour 


Portland cement (S)* 


Silica gel plus sedium 


Silica gel plus sodium 


bicarbonate 


Tripoli Reds rouge (je eweler’ s rouge, 
ferric c oxide) (S)* 
Soap stone (S)* 


| Titanium dioxide" 





Sodium silicate® 


Sodium bicarbonate 


Sodium carbonate” 


* For physical and chemical properties of dusts injected by Miller and Sayers, see Public Health Dene 1934, 49: 80 
' Unless otherwise specified size particle of dust injected was 42 microns or less, with numerical preponderance below 5 microns 
? Amorphous silica, siliciureted marine algae, silica content approximately go per cent. 
5 Several sources, sizes, including one bkelcw 5 microns, silica content always above 99 per cent. 
‘ Free silica content 98.47 per cent. One specimen 100 per cent through 600 mesh screen, another air floated, with particles below 5 microns 


5 Two-tenths gram each. 


6 White rouge, 99 per cent silica—china clay, mixed silicates with approximately 5 per cent free silica, one-tenth gram each. 


7 Silica content 99 per cent, air floated. 


8 Crypto-crystalline silica, Seneca type, one specimen with particle size below 


® Ferroso-ferric oxide, Fess 


5 microns. Free silica, 97.3 per cent. 


10 PbSOx 

"1 TiO» 

'? Total impurities less than 0.3 per cent. 

% H»SiOs. Two specimens used, one air floated, with particle size below 5 microns. 


“ NaHCOs. Total impurities, 0.046 per cent. 


% Na.COs. High mortality rate from irritative properties. Total impurities 0.035 per cent. 


‘6 Approximately Na:Si.Os, injected in solution. 

" Free silica content circa 5 per cent. 

8 Non-refractory colloidal clay, probably formed from volcanic rock. 
1® Kaolin. Free silica content circa 5 per cent. 

* Ground scrap glass, multi-colored. 
*t Two varieties employ: ed. Free silica content 40 to 50 per cent. 


txact chemistry unknown. Chiefly composed of silicates. 


* All constituents of plate glass, including silica, limestone, soda ash, iron oxide, salt cake. Specimen not screened in order to preserve the con- 
stancy of make-up. Specimen taken from dust collector. Exact constituency uncertain. 


% Consists chiefly of quartz, feldspar, mica, and hornbler.de. 
** Approximate content of free silica 37 per cent. 


Approximate silica content 35 per cent. 


** High mortality rate whenever these substances injected simultaneously, either in equal quantities or in combining weights. 


* One-tenth gram of each. 


‘Injected in combining quantities, two-tenths gram of silica being employed. 
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countered when two substances are injected 
simultaneously, whereas individual injections 
are relatively innocuous, suggests an enhanced 
toxicity due to chemical reaction. Mixtures of 
silica with other types of alkali substances, 
such as limestone, have not induced any in- 
creased proliferation. The influence of alkalies 
upon the action of silica is believed not to con- 
stitute proof of the acceleration of silica action 
in the lungs by alkali substances, and at the 
present time the marked increase of tissue re- 
sponse within the peritoneal cavity as a sec- 
ondary reaction is attributed chiefly to the 
wider distribution of silica due to increased 
motion of some of the organs within the 
abdominal cavity. 

Throughout this series of experiments ad- 
hesions have been encountered, but these have 
not been associated in distinct fashion with 
any class of substances. Those materials that 
are absorbed rarely led to adhesions. Con- 
versely those combinations of dust that led to 
miliary-proliferative responses are almost in- 
variably associated with adhesions. Whenever 
coils of intestines or seminal vesicles or omen- 
tum are closely bound to the abdominal wall 
in connection with proliferative action, the 
number and distribution of nodules is ordina- 
rily increased. 

In this experimental work, as repeatedly in- 
dicated in this article, the nodules or other 
evidences of physiologic responses have in 
many instances been widely distributed, ap- 
pearing almost without exception on all or- 
gans. The literature, with respect to the ap- 
pearance of nodules apart from the point of 
initial location of the silica, is far from uniform 
in its contentions. Certain investigators main- 
tain that silica particles are dissolved and that 
the solute is transported to various points fa- 
vorable to the development of secondary nod- 
ules. Others contend that solid particles of the 
silica are transported and that these particles 
are necessary for the formation of the nodules. 
Whatever may be the facts in pulmonary sili- 
cosis, it is clearly manifest in the type of ex- 
perimental silicosis herein described that 
actual particles of the silica or other injected 
agent are transported as such to the site of 
the new lesion formation. While this may not 
be the infallible rule, this process occurs in the 
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majority of instances within our experience 

On the omentum in particular it has been 
noted that alongside of typical silicotic pro- 
liferative areas tiny areas of mineral may be 
deposited. These areas, smaller than a pin- 
head in size, may be as numerous as 20 or 30 
in one omentum, and may be interspersed in 
about an equal number of characteristic nod- 
ules. To all appearances these mineralized 
areas represent small masses of injected silica 
that for some unknown reason have not been 
able to provoke characteristic proliferative re- 
action. 

Those dusty materials classified as inert and 
absorptive by no means uniformly settle to 
the pendent portion of the anterior abdominal 
wall, or in the case of absorptive materials, 
immediately disappear. Silica gel, which is 
classed as an absorptive agent, possesses a 
bronze color. This characteristic color may be 
detected in practically all organs of the abdom- 
inal cavity. Characteristically colored areas 
may be found on the epididymides, the cremas- 
teric muscles, and over the intestinal tract 
a tinge of characteristic color is discernible. 

In general, it appears that the method here 
utilized affords some promise as a method for 
the prompt determination of ihe type of reac- 
tion that may be expected in human beings 
after extensive exposure in industrial pursuits. 


SUMMARY 


The introduction of dusts in suspension into 
the peritoneal cavities of animals provokes 
prompt responses indicative of, or at least sug- 
gestive of expectable reactions in the lungs of 
human beings after effective exposures. Thirty 
days after injections are made it is frequently 
possible to interpret the physiologic action of 
any given dust in relation to tissue prolifera- 
tion. Preferably the period of exposure should 
be extended to 60 or go days and should be 
associated with microscopic tissue examina- 
tion. The responses encountered are essen- 
tially specific for individual minerals. 

Utilizing the Miller and Sayers technique, 
63 series of examinations have been carried 
out, utilizing guinea pigs as the test animal. 
The responses obtained in animals for all dusts 
are in keeping with accepted concepts of the 
action of these respective dusts on workers 
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‘xposed in industry. The admixture of mild 
alkalies, such as sodium bicarbonate, with 
silica in any of its forms markedly increased 
ihe number and distribution of the silicotic 
iodules. 
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THE RESPONSE OF THE 


MAMMARY 


GLAND TO PROLONGED 


STIMULATION WITH OVARIAN HORMONES'! 
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HE early part of this century saw the 

first convincing evidence, by ovarian 

transplants and extracts in castrated 
animals, that the breast depended upon the 
ovaries for its development (Fellner, Aschner, 
Frank, Rosenbloom, Loewe). It is now ap- 
parent that the successive phases of pubertal 
development, pregnancy, lactation, and post- 
climacteric quiescence are all regulated by 
hormonal action. The chief agents in this 
endocrine control are certain pituitary and 
ovarian hormones. Lewis and Geshickter con- 
clude that each of the two accepted ovarian 
hormones evoke specific benign lesions of the 
breast. Cystic disease of the breast is thus 
said to be the result of overstimulation with 
estrin (theelin), while the acinar hyperplasias 
(adenosis) are ascribed to progestin (corpus 
luteum) effect. Doisy recently demonstrated 
that the chemical structure of estrin® is of 
hydrocarbon derivation, similar to the car- 


cinogenic hydrocarbons isolated by Cook. 
Clinically, it has been repeatedly observed 
that in the highly malignant, rapidly growing 


mammary carcinomas in younger women, 
roentgen-ray castration brings about varying 
degrees of growth inhibition in the primary 
tumor and even in the metastatic foci. 

Practically all previously recorded work on 
mammary stimulation by ovarian extracts 
and hormones has been concerned with the 
physiological response. In this paper are 
presented the mammary gland changes pro- 
duced in castrated rabbits by long periods of 
artificial stimulation with corpus luteum and 
estrin hormones. 


MATERIALS AND METHODS 


Rabbits of various breeds were used, some 
immature, mainly adult virgin females. Con- 
trol specimens of mammary gland were excised 
in each animal before castration was done or 
treatment begun. Castration was done by 


?Estrin will be used as a generic term for estrogenic substances, regard- 
less of their source—folliculin, “theelin,”’ “‘progynon.”” 


wide excision about the ovaries, including a 
portion of the oviducts. To determine whether 
any regeneration of ovarian tissue had oc- 
curred, each animal was autopsied at the end 
of the course. This occurred only in one 
instance and the results from this rabbit were 
not used. In the 2 animals whose uteri were 
removed, no difference was observed in the 
mammary response to theelin. Under local 
anesthesia control breasts were removed at 
intervals. Ovariectomies were done under 
nembutol or ether anesthesia. 

Several sources of estrogenic substance were 
used. Some was obtained by the use of 
pregnancy urine, which was heated to 60 
degrees C. to inactivate the gonadotropic 
pituitary factor, filtered, and standardized in 
rat units per cubic centimeter by the Allen- 
Doisy method. The content was found to 
vary from 4 to 8 rat units per cubic centi- 
meter. This was used undiluted. Estrin was 
generally supplied in the form of ‘‘theelin” 
and “progynon-B’*. The corpus luteum ex- 
tract was tested for physiological activity by 
the progestational effect produced. All hor- 
monal injections were given intravenously. 

The mammary glands were fixed in Bouin’s 
fluid, stained in hemalum, decolorized in acid 
alcohol, and used as whole mounts in balsam, 
sections being first removed for microscopic 
examination. 

EXPERIMENTAL 

Stimulation by estrin and corpus luteum ex- 
tract. Three ovariectomized does (Bog, B17, 
B25) were given 50 rat units of theelin and 
1 cubic centimeter of corpus luteum extract 
daily for periods varying from 20 to 45 days. 
As a result of this stimulation, a ductal over- 
growth, with acinar hyperplasia branching out 
from the end ducts, was caused. In one of the 
animals a thin milky secretion was present 
when the glands were sectioned. The gross 
mounts of a normal gland are illustrated in 


8Theelin supplied by Parke, Davis & Co., and progynon-B by the 
Schering Corporation. 


1From the Pathological Laboratory, Cornwall Hospital. 
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Fig. 1. Gross mount of mammary gland of rabbit in 
resting stage, showing only skeletal outline of ductal 
system. X3.75. 


Figure 1 and that from an ovariectomized 
treated rabbit in Figure 2. Microscopically, 
there are well developed gland lobules and 
enlarged ducts lined by actively growing 
epithelium after 21 days of stimulation. The 
ducts are distended by desquamative product 
and an early secretion of milk. In Figures 3 
and 4 are illustrated microscopical appear- 
ances of a normal and a stimulated breast, 
respectively. 

In one of these animals the course described 
was followed by injections of anterior pitui- 
tary extract for 6 days. A gland removed 2 
days later was filled with milk, and compari- 
son with a pregnancy control gland showed 


SAS. 
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lig. 3. Microscopic section.from gland in resting stage. 
Ductal system only seen. X 27.5. 


EFFECT OF OVARIAN HORMONES ON 


BREAST 


Fig. 2. Gross mount of mammary gland after 21 days’ 
stimulation with estrin and corpus luteum. Extensive 
growth: of ductal system with feathery offshoots due to 
alveolar hyperplasia. 2. 


almost the full lobular development of late 
pregnancy. 

ATTEMPTED STIMULATION WITH CORPUS 

LUTEUM 

Three rabbits, 1 immature and 2 adult fe- 
males (B2, B12, B14), received daily doses of 
1 cubic centimeter of corpus luteum extract 
for periods of 10, 54, and 81 days. Careful 
gross and microscopic examinations of speci- 
mens that had been removed at intervals and 
when treatment had been completed failed to 
show that any significant changes had taken 
place. 


Bess 


a 


. 4. Section from gland in Figure 2. Alveolar hyper- 
plasia, ductal system dilated with early secretion and 


desquamation. X 27.5. 
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Fig. 5. Extensive ductal overgrowth resulting from 60 
days’ stimulation with estrin. X1.75. 


CONTINUOUS STIMULATION WITH ESTRIN 

Seven ovariectomized female rabbits, 5 
adult and 2 immature (Bx, By, B7, B21, B24, 
B26, B2ic), received almost daily doses of 
estrin in some form and in varying quantities 
for periods varying from 30 to 187 days. Two 
of these, 1 adult and 1 immature, were treated 
for 187 days with three lapses of 5 to 8 days. 
The remainder were given courses varying 
from 30 to 150 days. The dosage varied from 
25 to 200 rat units per day. The most active 
response seemed to be obtained from 50 rat 
units per day. Increasing the dosage past this 
point did not seem appreciably to enhance the 
gross or microscopic changes. One animal, for 
example, received 7,300 rat units in 187 days, 
and another 9,150 rat units in 110 days, but 
sections from both animals after 80 to 90 days 
showed even less response in the rabbit receiv- 
ing the greater dosage. 

One animal seemed refractory and failed to 
show any mammary change, but the 6 other 
animals exhibited changes which were remark- 
ably uniform at any given time in their differ- 
ent courses. Practically, the only variation 
was in degree of proliferative response, rather 
than any distinct deviation from the roughly 
uniform plan of growth and regression. The 
changes observed can therefore be presented 
generally for this series. 

After about 30 days of estrin injections, the 
gland is enlarged to 3 to 4 times normal size 
(Fig. 5). The ductal system has ramified 
extensively, with some widening, particularly 
toward the main ducts. The pattern is that 
of the branches of a naked tree, for there is 
no acinar growth. Microscopically there is 
little evidence of any increase in the acinar 


Fig. 6. Section from mammary gland after 3 months of 
stimulation with estrin. Atypical epithelial hyperplasia, 
with intraductal proliferation and desquamation, shallow 
invasion of adjacent stroma, cellular changes. X 105. 


elements, and most fields show only the ductal 
overgrowth. The lining cells of the ducts tend 
to be somewhat larger, present occasional flat 
papillary projections, and are actively grow- 
ing. At the end of 80 to go days, except for a 
slight lobular proliferation, there is little gross 
change in the glands removed. By this time, 
however, there have occurred striking histo- 
logical changes. The ducts are now definitely 
increased in caliber, but most arresting are the 
epithelial changes (Fig. 6). The epithelium is 
piled up in layers, often projecting into the 
lumina of the ducts as papillary processes. 
In areas some smaller ducts are almost 
plugged with such cells. The epithelial cells 
are larger than in the resting state, oval or 
high columnar in shape. The cytoplasm is 
fairly clear and uniform, faintly acidophilic. 
The nuclei generally are fairly large, moderate 
in staining affinity and granular. Every sec- 
tion, however, revealed certain numbers of 
hyperchromatic nuclei, cells of bizarre shape, 
and some showed mitotic figures. In certain 
sections the outer layers of this ductal epi- 
thelium showed a tendency to infiltrate the 
adjacent stroma. 

With maintained or even increasing daily 
doses of estrin, after this peak in ductal over- 
growth had been obtained, regression of the 
mammary glands occurred. Such regression 
usually commenced between the eightieth and 





= ee GO ee AM a tea aA em 


MACDONALD: EFFECT OF OVARIAN HORMONES ON BREAST 


one hundredth day of estrin administration, 
ind continued until the size of the gland was 
.imilar to the resting breast. Gross mounts of 
‘he glands which had been stimulated as long 
\s 187 days presented the same appearance as 
‘hose of resting glands. 

The section of breast removed at the end of 
ihe 6 month period shows that as much re- 
eression has taken place in cellular activity as 
in ductal growth. The lining epithelium is 
only two or three layers deep, the basal layer 
well defined, the cells smaller, regular with 
neutrophilic cytoplasm, and small evenly 
staining nuclei. Often the cells are compressed 
and small, with irregular cell outline. The 
ducts are only slightly wider than in the 
normal gland (Fig. 7). 


INTERMITTENT STIMULATION WITH ESTRIN 


Two mature virginal ovariectomized rab- 
bits (B1, Bs) were given staggered courses of 
injections. One animal received regular cycles 
of 5 days of stimulation alternating with 5 
days of rest for 136 days, giving 50 rat units, 
7o rat units, and roo rat units doses in the 
first, second, and third months, respectively. 
This was followed by two longer periods (9 
and 11 days) of stimulation with 100 rat 
units per day. A total of 6700 rat units of 
estrin was thus given over a total period of 
173 days. A mammary gland removed mid- 
way through the course presented a moderate 
degree of ductal growth, with more obvious 
histological changes. Most noticeable of these 
were intraductal papillary epithelial processes 
and attempts at stromal invasion by groups of 
epithelial cells which were growing from the 
outer layers. 

The second animal received irregular peri- 
ods of estrin injection, varying from 3 to 14 
days, with rest intervals of 2 to 10 days. A 
total of 3,000 rat units was given in 100 days. 
Ductal overgrowth again resulted, with dis- 
tinct histological variations of some interest, 
comparable to those described. Many ducts 
are filled with hyperplastic epithelium; in 
others the duct wall is broken in outline due 
to piling up of cells and breaking of the basilar 
laver. There is some variation in nuclear size, 
hyperchromatism and a few with mitotic fig- 
ures were seen. 
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Fig. 7. Section from gland after 6 months of estrin 
treatment. Loss of atypical epithelial changes first ob- 
tained, return of ducts to practically normal caliber. 


EVALUATION OF STUDY 

That mammary growth resulted in intact 
and castrated animals treated with ovarian 
extracts was established in various species by 
Vintemberger; Allen; Hartmen, Dupré and 
Allen; Hartmen; Champy and Keller; Laquer 
et al. Working with various ovarian and 
placental extracts, and with no qualitative 
distinction between alveolar and ductal 
growth in some instances, these researches did 
not establish specific effects for specific hor- 
mones. Growth and arborization of the ductal 
system resulting from estrogenic substance 
were noted by Haterius. 

The belief that the corpus luteum was a 
stimulator of mammary growth received sup- 
port from Parkes in 1929. He prolonged the 
luteal phase in pseudo-pregnancy to the full 
time of true pregnancy by repeated injections 
of anterior pituitary extract. As a result of 
pituitary stimulation the ovaries became 
packed with corpora lutea. The concomitant 
mammary growth which simulated that of 
late pregnancy, he attributed to the ovarian 
changes. 

Since 1930 Turner and his associates have 
made a series of notable contributions on 
mammary development. They have repeat- 
edly demonstrated that estrin in castrated 
animals produced a ductal without alveolar 
growth, except in the guinea pig. When the 
stimulation was prolonged to go days, gross 
regression was noted. Although corpus luteum 
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extract failed to produce any proliferation of 
alveoli or ducts when used alone, changes 
comparable to those of pseudo-pregnancy were 
obtained by combining estrin and corpus lu- 
teum extract. 

There is ample reason to question the rdéle 
of the corpus luteum hormone as a direct 
stimulator of mammary growth. Although 
the potency of the luteal extracts used may be 
uncertain for mammary stimulation, other 
experimental data tend to invalidate the place 
of progestin in this field. Extensive alveolar 
growth in the glands of castrated rabbits was 
obtained by Turner and Gardner by the in- 
jection of anterior pituitary extract alone. 
In g days of such stimulation ‘‘the lobules 
were greatly enlarged and the acini distended 
with milk.” But little actual ductal growth 
was apparent. It is this phase of alveolar 
growth for which the corpus luteum is sup- 
posed to be responsible. Considering again 
Parkes’ success in producing complete mam- 
mary growth by repeated pituitary injections 
in intact animals, it seems questionable 
whether the stimulus was of luteal origin, as 
he thought, or whether the anterior pituitary 
may contain hormones essential to the growth 
of the breast as well as the known lactogenic 
factor. It seems improbable that the gonado- 
tropic factor could act directly on the breast 
in castrates, while those with completely 
luteinized ovaries should have lacked suffi- 
cient estrin for full development of the mam- 
mary glands. 

The results described in this paper substan- 
tiate the conclusions of Turner. Estrogenic 
stimulation has uniformly produced almost 
exclusively a ductal overgrowth, which has 
usually reached a maximum in gross appear- 
ance at 30 to 60 days. Histologically, there 
has been rapid proliferation of the ducts and 
moderate epithelial hyperplasia in the early 
stages of stimulation (30 to 60 days) with no 
acinar growth. Corpus luteum extract, physi- 
ologically active as gauged by uterine-sensi- 
tization standards, has produced no mammary 
changes over long periods. The two hormones 
in combination readily produced an alevolar 
and ductal overgrowth with early secretory 
activity typical of the mammary gland in 
pseudo-pregnancy. 
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Actually, the pituitary influence has no: 
been eliminated in the recorded experiment 
on breast stimulation, and, until attempts ar: 
made to produce mammary growth wit! 
ovarian hormones in hypophysectomized ani 
mals, it must be conceded that the anterio: 
pituitary is as likely a source of stimulatio: 
for alveolar growth in the breast as the corpus 
luteum. It is also possible that the ovarian 
hormones, one or both, act on the breast only 
through the anterior pituitary. It seems un 
likely that estrin “breaks the soil” for proges 
tin action in mammary development, for this 
would infer a reversal of the growth phases 
seen in pregnancy, where alveolar growth 
comes first and ductal development in the 
latter stages. 

Our interest in breast stimulation arose 
primarily in the conclusions of Lewis and Ge- 
shickter that cystic disease of the breast result- 
ed from overstimulation with estrin (ductal 
pathology), while excess luteal influence pro- 
duced adenosis of the breast (acinar path- 
ology). Their conclusions were mainly drawn 
from two sources: The results of Turner’s 
experimental stimulation with estrin produc- 
ing ductal growth, and their observations on 
the histology of the human breast as seen in 
biopsies at various periods in pregnancy. 
During the first half of pregnancy they de- 
scribe an acinar proliferation, at which time it 
is claimed the level of corpus luteum hormone 
in the blood is highest. In the latter months 
of pregnancy when estrin reaches its maxi- 
mum concentration in blood and urine, Lewis 
and Geshickter noted growth and dilatation 
of the ductal system with maturation of the 
cells. 

Apart from the pitfalls inherent in correlat- 
ing physiological data with pathological 
states, these assumptions seem unwarranted. 
It has been amply shown that the present 
extracts of corpus luteum, although otherwise 
physiologically active, cannot, alone, produce 
alveolar growth in the castrated or intact 
animal. Furthermore the ductal dilatation 
which is a part of the overgrowth resulting 
from pure estrin stimulation is not prominent. 
Ductal distention becomes greatest when 
desquamation and early secretion occur, and 
is thus more probably due to mechanicil 
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effect rather than any specific influence of 
estrin on ductal caliber. 

The long and intensive stimulation with 
estrin here reported has failed to carry ductal 
growth and widening beyond a certain stage 
which at no time approached the appearance 
of cystic disease of the breast. Past this stage 
there has occurred regression in the ductal 
system with restoration to practically normal 
caliber. Alveolar growth, secretion and lacta- 
tion, however, have been produced by anterior 
pituitary injections alone (Parkes, Turner, and 
Gardner). Of great interest was the possi- 
bility that estrin, because of its chemical 
structure and relation to the carcinogenic 
hydrocarbons, might experimentally provoke 
atypical epithelial hyperplasia. After con- 
tinuous and cyclic courses of estrin adminis- 
tration, prolonged in some instances to 6 
months or over, gross ductal overgrowth 
reached a peak in 30 to 60 days, and after go 
to 100 days regressed to a state almost iden- 
tical with the resting stage. Histologically, 
varying degrees of epithelial hyperplasia 
appeared with many atypical features—intra- 
ductal epithelial projections, shallow infiltra- 
tion of the surrounding stroma, hyperchro- 
matic nuclei, mitoses, alteration in size and 
shape and other changes in cellular character- 
istics. On continued stimulation these poten- 
tial neoplastic tendencies disappeared and the 
ductal epithelium returned to a normal ap- 
pearance. The cellular activity thus paral- 
leled the gross ductal overgrowth and regres- 
sion. No actual neoplasm was produced. 

Lacassagne has reported increasing the 
mammary cancer rate in both high and low 
tumor rate strains, and also having produced 
mammary cancer in male mice, by injections 
of “‘folliculine.”” Other investigators have been 
uniformly unsuccessful. Loeb calls attention 
to the fact that while carcinogenic hydro- 
carbons may act on a great variety of tissues, 
the estrogenic hormones are limited in their 
action to the tissues in which they ordinarily 
stimulate growth during the sexual cycle. 
The essential difference may be quantitative, 
and the cancerous transformation the result of 
proliferative processes acting over a long 
period of time. The transient imitations of 
ductal neoplasms obtained in this study sup- 
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port such a belief and further suggest that 
the mammary gland may exhibit periodic 
refractory states toward estrogenic hormones 
on which it ordinarily depends for stimulation. 
This would most reasonably occur after inten- 
sive stimulation. The next logical approach 
is to produce maximal mammary growth at 
successive periods, allowing complete regres- 
sions in the intervals. 

Equally important is the substrate upon 
which the hormones act, and the possibility 
that the unaltered ovarian hormone may 
always be potentially carcinogenic if acting 
upon an altered mammary substrate. The 
incidence of mammary carcinoma is high in 
nulliparous women, in whom the breast has 
failed to achieve its normal purpose of lacta- 
tion. Other established provocation may come 
from infections, benign, neoplastic or cystic 
changes. It is possible that preliminary, 
artificially produced changes in the character 
of the incipient mammary tissue might induce 
changes in normal cell equilibrium which 
would render it more highly sensitive to the 
growth stimulus provided by the estrogenic 
hormones. 

CONCLUSIONS 

1. The continuous administration of the 
(ovarian) hormone estrin in castrated rabbits 
produced, at first, a generalized overgrowth 
and ramification of the ductal system in the 
mammary gland with practically no acinar 
growth. 

2. Carried further (100 days), little gross 
change occurs, but atypical histological varia- 
tions appear in the ductal epithelium which 
often verge on the border line of neoplastic 
changes. 

3. When such stimulation is prolonged for 
6 months or more, both the gross ductal 
growth and microscopic epithelial hyperplasia 
regress to a nearly resting state. Ductal 
widening is not prominent under pure estrin 
stimulation. 

4. In rabbits the response of the ductal 
system of the breast and its epithelium to 
continuous estrin stimulation is confined to 
certain limits, past which a refractory state is 
set up. 

5. Estrin and corpus luteum extract in 
combination produce both ductal and acinar 
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overgrowth; early secretion occurs and the 
ducts become distended. 

6. Dilatation of the ducts is probably 
mechanical from distention by secretion, and 
not a specific effect of estrin. 


6. 


SURGERY, GYNECOLOGY 


Estrin and progestin, on the basis of 


present evidence, do not produce specific 
pathological lesions, cystic disease and ad- 
enosis. 
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sively as a diagnostic aid in cerebral or 

peripheral arteriography and hepato- 
lienography. Its use has been stimulated by 
observations indicating that it produces no 
immediate deleterious effect in animals nor 
definite symptoms in man; but like many 
other radioactive substances, it has not been 
in use long enough to permit more than specu- 
lation concerning its prolonged effect in tissues 
and organs. Two cases are briefly recorded 
which indicate that thorium dioxide is irrita- 
tive and may ultimately produce a definite 
proliferative reaction in connective tissue. 

There is no question about the radioactive 
property of this substance. Its average period 
of life has been estimated at about twenty- 
five thousand million years, so that when it is 
injected into living tissue, there is no doubt 
about its survival. It is further estimated 
that thorium and its disintegration products 
give off from 4,390 to 26,340 alpha particles 
per gram per second, depending on which prod- 
ucts of disintegration are active at the mo- 
ment. From 50 to 75 cubic centimeters of a 25 
per cent solution of the dioxide (thorotrast) 
is frequently injected intravenously in the 
adult. 

It is theoretically possible therefore that this 
substance may produce a tissue response in 
either of two ways: (1) mechanically, (2) 
radioactively. The mechanical effect, as a 
foreign body, would be non-specific and would 
probably occur in a few weeks or months. 
Present observations indicate that this is 
slight and often completely absent in reticulo- 
endothelial tissue. The radioactive effect 
would be indefinitely progressive. 

A complete review of the investigations on 
thorium is not indicated here, but the follow- 
ing observations suffice to point out the con- 
flicting opinions concerning the tissue re- 
sponse to this metallic irritant. Wen and 
Jung have demonstrated the distribution of 
thorium in the human body immediately 
‘ollowing intravenous injection, and Leipert 


Taveras: dioxide is now used exten- 
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has shown that over two-thirds of it is stored 
in the liver and spleen. No excretion occurred 
although animals were observed for several 
months. Harris reports the reaction of 
thorium dioxide on the lymphadenoid tissue 
of rats and dogs 2 months after injection: 
“There occurs a distinct stimulating reaction 
upon the connective tissue or stromal unit of 
the gland with loss of the lymphoid structure. 
Of unusual interest is the perivascular con- 
nective tissue proliferation which continues 
to increase concentrically about the blood 
vessels. Phagocytic cells containing thorium 
may be seen. A more advanced picture pre- 
sents complete loss of parenchyma with con- 
nective tissue replacement in which the lymph 
spaces are clearly shown and at times appear 
dilated. Occasionally masses of phagocytic 
cells containing thorium show a surrounding 
encapsulation of connective tissue.’’ Naegeli 
and Lauche report a case in which there was 
generalized necrosis of the lymph glands 3 
years after thorium injection. Lambin has 
reported atrophy of the bone marrow with 
aplastic anemia following large doses, similar 
to the atrophy noted by Martland in cases of 
poisoning by radium salts used in the manu- 
facture of luminous watch dials. Martland 
has more recently reviewed the whole subject 
of radioactive substances in contact with 
living tissues and stresses a grave note of 
warning against their use in even minute 
quantities. Gottlieb (3), on the other hand, 
considers that there is no injurious effect to 
the erythropoietic mechanism from the injec- 
tion of small doses of thorium. Irwin, Dickson, 
and MacDonald also consider ordinary doses 
of thorotrast quite innocuous. Irwin reports 
neither exudative nor proliferative reaction 4 
months after the intravenous injection of 
rabbits with 5 cubic centimeters per kilogram 
of the 25 per cent colloidal suspension. These 
variable findings prompt further observations. 

CASE 1. Male, age 34 years. This patient received 
an intravenous injection of thorium dioxide (thoro- 
trast) in right and left antecubital veins in order to 
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Fig. 1. Roentgenogram of right arm showing the dense 
shadow produced by the mass of thorium in the tissues. 


outline a tumor in the liver. In attempting to get 
into the vein considerable thorium escaped into the 
surrounding tissue. The anterior surface of the 
right elbow soon became red and swollen. These 
signs of inflammation subsided in about 24 hours, 
leaving a few small, firm lumps which the patient 
could feel under his skin. These remained un- 
changed for a month and then a gradual progressive 
enlargement was noted. At the same time similar 
smaller lumps appeared in the left antecubital fossa. 
Four months later the masses in both arms were 
associated with considerable pain and interference 
with function. On examination, the right ante- 
cubital fossa contained a series of firm nodules 
ranging from the size of a walnut toa pea, apparently 
in the subcutaneous tissue and attached to the flexor 
muscles. In the left antecubital fossa were four 
similar smaller pea-sized nodules. All were dissected 
out and a Thiersch graft was done on right to restore 
skin defect. Recovery uneventful. 

Pathologica! description. The tissue removed from 
the right antecubital fossa, after formalin fixation, 
consists of a pale grey, firm, non-capsulated, irregu- 
lar, rounded mass, about 8 centimeters in diameter. 
To it is firmly attached small fragments of muscle 
and fascia on one side, and an elliptical piece of 
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Fig. 2. Hyaline fibrosis of subcutaneous tissue after in- 
jection of thorotrast. 120. 


stretched skin about 1o centimeters long on the 
other side. It is difficult to cut and its surface is 
uniformly firm and pale grey. The tissue removed 
from the left antecubital fossa consists of two simi 
lar, firm, pale grey, flat masses, each about 3 centi- 
meters in diameter. To these is also attached a few 
fragments of muscle and fascia. 

Microscopic examination. Sections of all the 
tumors show a similar picture. There is a large 
amount of pale brownish refractive material lying 
partly free but mostly within large angular-shaped 
cells, evidently of macrophage type. These have 
apparently phagocytosed the foreign material. 
There is a diffuse hyaline fibrous tissue which en- 
velops blood vessels and medullated nerves (Fig. 2.). 
Where the material lies in muscle, the fibrosis is 
associated with atrophy of striated fibers. There 
are no foreign body giant cells and there is no evi- 
dence of neoplasia. The reaction appears to be a 
relatively mature form of hyaline fibrosis. 

Anatomical summary. Hyaline fibrosis surround- 
ing exogenous material (5 months after thorotrast 
injection). 

CASE 2. Male, age 65 years. This patient suffered 
from an inoperable cancer of the right bronchus. 
Five months before he died with a diffuse carci- 
nomatosis he was given an intravenous injection of 
50 cubic centimeters of thorotrast. At autopsy no 
gross evidence of thorium was found in the reticulo- 
endothelial tissues. 

Microscopic examination. Liver: There are very 
diffuse, finely granular, pale brown, refractile masses 
scattered between the columns of liver cells. This 
material fills many capillary endothelial and Kupffer 
cells. Surrounding central veins the masses become 
much larger and extracellular, thus lying between 
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Fig. 3. A portal district in Case 2 showing proliferative 
reaction surrounding thorotrast which was injected 5 
months previously. X 265. 


compressed parenchyma cells. In portal spaces the 
material is surrounded by fibroblasts and scattered 
mononuclear leucocytes (Fig. 3). In many places 
the fibroblasts appear relatively mature and col- 
lagen fibrils are abundant. This reaction is absent 
in portal districts which contain less of the material. 
There is no evidence of a cholangitis. 

Anatomical summary. Productive hepatitis asso- 
ciated with exogenous material. (Thorotrast in- 
jected 5 months previously.) 

Spleen and regional lymph glands: The metallic 
substance lies mostly in large phagocytic cells in the 
center of lymph follicles but some is aiso outside the 
cells. These resemble reticular cells. There is no 
definite fibroblastic proliferation. 


EXPERIMENTS AND RESULTS 

It has been stated by some workers (Dick- 
son, Gottlieb, 2) that no radioactivity could 
be demonstrated in colloidal thorium dioxide 
(thorotrast). Two simple experiments con- 
clusively prove this radioactivity. 

1. The apparatus consisted of a well con- 
structed a-ray electroscope calibrated so that 
it required 172 hours for the gold leaf to pass 
over 8 divisions of an arbitray scale. The 
contents of 1 ampule of thorotrast' was 
evaporated to dryness and placed in the 
ionizing chamber. It was then found that the 
charge on the electroscope leaked away in 11 
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Fig. 4. Photographic shadow of lead arrow developed in 
the presence of thorium rays in a microscopic section of 
liver from Case 2. 






minutes. This is proof of the marked radio- 
activity of the thorotrast preparation. 

2. To demonstrate the radioactivity of 
thorium in tissue, a frozen section of the liver 
of the second case was used. A section 30 
microns thick and 1 centimeter square was 
mounted dry on a glass slide and put 1 centi- 
meter above the emulsion surface of a pan- 
chromatic ‘‘M”’ photographic plate. A small 
lead arrow was placed on its sensitive surface 
between it and the liver section. Special care 
was taken not to expose the plate to light 
during this manipulation. At the end of 5 
days a photographic shadow of the metal 
arrow had developed (Fig. 4). Liver sections 
which did not contain thorium were used as 
negative controls. 

Conclusion. Rays from the thorium con- 
tained in this very thin section of liver have 
been photographed. 

While it is impossible to distinguish sharply 
between those tissue changes which are due to 
thorium as a mechanical irritant and those 
which are due to the alpha, beta, and gamma 
particles, it is reasonable to assume that both 
mechanical and physical properties are con- 
cerned in the tissue responses. It is note- 
worthy that the proliferative reaction in 
these 2 cases is greatest in situations where 
connective tissue is normally most abundant. 
Thus the fibrous tissue increase is much 
greater in periportal districts containing the 
metallic substance than about the central 
veins, although the substance is about equally 
distributed in both these regions. On the 
other hand, lack of tissue reactions in the 
spleen and lymph glands is a noteworthy and 
surprising fact. There seems to be, therefore, 
a considerable variation in the reaction, or 
tolerance, of different kinds of tissues and 
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cells to this irritant. Where fibrous tissue is 
abundant (subcutaneous tissue and _peri- 
portal districts) the metallic irritant produces 
fibroblastic proliferation and hyaline fibrosis; 
but where reticulo-endothelial cells are abun- 
dant (spleen and lymph glands) there appears 
little or no evidence of fibrosis. It is suggested 
that phagocytosis may be of importance. 

The absence of budding capillaries has been 
noted in these two cases. In this respect the 
process differs in the liver from the usual 
picture of periportal cirrhosis. The fibrous 
tissue surrounds thorium and compresses 
vessels. This progresses to hyaline degenera- 
tion and other tissue changes which are asso- 
ciated with impaired nutrition. 


SUMMARY 

There have been briefly described two in- 
stances of a proliferative and productive re- 
action in connective tissue, 5 months after 
the injection of thorotrast. 

The radioactivity of thorotrast has been 
demonstrated. 

The intravenous administration of this 
substance in cases where the expectancy of 
life is more than 2 years is dangerous. 
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of throwing light on a question which 

has interested gastro-enterologists and 
pathologists for many years. The question is: 
Are benign and carcinomatous ulcers of the 
stomach dependent for their origin and 
chronicity on the presence of degenerative 
and obstruction producing changes in the 
blood vessels of the stomach and particularly 
in those in the floor of the ulcer? Up to the 
present all students whose work I know, who 
have attempted to demonstrate these changes, 
have used a purely histological technique. I 
have attempted to measure cross sections of 
the blood vessels supplying the regions of 
ulceration, to compare these measurements 
with those of cross sections of blood vessels 
supplying apparently normal parts of the 
same stomach and in this way to estimate and 
compare the blood supplies of the two regions. 
If the so called vascular theory of causation 
of ulcer is correct, one would expect to find a 
poorer blood supply in the region of the ulcer. 


[iene work was undertaken with the idea 


LITERATURE 


In 1853 Virchow definitely enunciated the 
vascular theory of genesis of peptic ulcer. 
Hauser, in 1883, added to the literature a 
monumental work on the relationship of 
vascular lesions to chronic gastric ulcer. He 
concluded that whoever wished to produce a 
gastric ulcer must begin by producing disease 
in the gastric vessels. 

Since Hauser’s time many investigators 
have studied this subject, among whom may 
be mentioned Hoff, Monpeurt, and Ophuels. 
Durante, in 1916, in discussing the trophic 
element in the origin of gastric ulcer con- 
cluded that trophic disturbances in them- 
selves are not sufficient to cause ulceration, 
unless accompanied by spastic contraction of 
the vessels or vascular disturbances resulting 
in hemorrhage. Vascular disturbances have 


been studied, notably, by Kurosawa, by 
Schuetz, and by Held and Goldbloom. 

Of the many attempts that have been made 
to produce gastric ulcer by ligation or oblitera- 
tion of gastric vessels, those of Cohnheim and 
of Omata are of particular importance in re- 
lation to this study. Much experimental 
work has been done also in an effort to learn 
more about the nature of the hemorrhagic 
erosions so often seen in the gastric mucosa 
(5, 6). The possible relationship between 
vascular disturbances and cancer also has 
been considered (20). Konjetzny has re- 
peatedly championed the view that gastritis is 
preliminary to the development not only of 
ulcer but also of cancer. Borchardt made a 
similar study of fifty resected stomachs and 
stressed the presence, in association with 
primary cancer, of sharply demarcated gas- 
tritis. Schomberg suspended excised stomachs 
so that the capillaries were visible through a 
microscope. In cases of ulcer the vessels were 
dilated, filled with blood, and branching, 
whereas in cancer the capillaries were small, 
thread-like, and sometimes absent. 

Reading of the literature concerning the 
vascular theory of genesis of ulcer, both that 
which has been cited here and other material, 
indicates to me that vascular changes are of 
some importance in the formation of certain 
types of chronic gastric ulcer. I am not sat- 
isfied with the evidence in favor of the view 
that there is a difference between the changes 
in the blood vessels seen in cases of benign 
and in cases of malignant gastric ulcer. 


METHOD EMPLOYED IN THIS STUDY 


Histological studies. Surgically removed 


gastric specimens were used as the basis for the 
study. Fifty-seven resected lesions were divided 
into four groups according to their histological 
characteristics. There were 18 benign ulcers, 
20 ulcers in which there was evidence of 
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secondary cytoplasia (MacCarty, 12, 13, 14), 
14 ulcers which contained areas of beginning 
carcinoma, and 5 definitely carcinomatous 
ulcers. 

From the formalized specimens, blocks 
were taken from the borders of the ulcers, and 
for control observations similar blocks were 
taken from the apparently normal mucosa of 
the same stomach as far distant from the 
ulcer as possible. 

All of the sections were made in the same 
manner. The block was frozen and the cut 
made parallel to the mucosal surface so as to 
obtain a cross section of the tubules and blood 
vessels. Each section was 1o microns thick 
and as far as possible was taken 0.5 millimeter 
from the surface of the flattened mucosa. In 
most of the specimens this depth corresponded 
to half the mucosal thickness. Various stains 
were tried, but the results with hematoxylin 
and eosin were sufficiently satisfactory that 
this stain was used exclusively in preparation 
of tissue for the actual study. The tissues 
were mounted in balsam of Peru. 

The sections were first inspected under low 
power and, using India ink on the cover slip, 
a representative area, showing a uniform pic- 
ture of the tubules, was marked off for study. 
From these areas camera lucida drawings of 
the lumens of cross sectioned blood vessels 
were made, using a Spencer camera lucida, 
and a Leitz monocular microscope with the 
oil immersion lens. The magnifications were 
computed by means of the Bausch and Lomb 
millimeter scale. 

The areas of the lumens of the vessels were 
measured with a planimeter, and the figures 
were reduced so that the total area of the 
lumens could be expressed as a percentage of 
the area of stomach studied. A description 
and photograph of the planimeter used can be 
found in Allen’s article on the measurement 
of the veins in the suprarenal glands. 

Identification of the walls of the vessels was 
at times so difficult that certain standards 
were applied in the hope that they would ob- 
viate mistakes attributable to the presence of 
erythrocytes surrounded by connective tissue 
fibrils. 

Distinction between vessels carrying arte- 
rial or venous blood was not attempted; all 
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vessels seen were drawn. Only vessels with 
distinct walls were measured. If the area of 
the lumen changed with the focus, the largest 
distinct area was drawn. 

Studies made by injection. In 5 cases the 
vessels of the resected portion of stomach 
were injected immediately after its removal. 
The right and left gastric and the right and 
left gastro-epiploic arterial stumps were iso- 
lated, and the lumens flushed with an 8 per 
cent solution of sodium nitrite. They were 
then injected with a material opaque to 
roentgen rays. Various injecting media were 
tried. Several specimens were injected with 
a compound of India ink and gelatin and an 
attempt was made to clear the tissues with 
alcohol, acetone, and oil of wintergreen. The 
results were disappointing, presumably be- 
cause of the thickness of the tissue. Injection 
of metallic mercury made it possible to obtain 
satisfactory roentgenograms. A 25 per cent 
solution of sodium bismuth tartrate also was 
tried, in the belief that its low surface tension, 
as compared with that of mercury, would not 
hinder its entrance into the smaller vessels. 
The results were no better, and, since mercury 
gave a clearer picture, this was finally em- 
ployed exclusively. Blocks of tissue were 
taken as in the other experiments and the 
results of the measurements of the blood 
vessels were first studied separately and later 
averaged in with those of the other ulcers. 


CALCULATIONS 


To obtain the areas of the lumens of the 
blood vessels, the area, as taken from the 
planimeter reading, was multiplied by the 
planimeter constant, and this in turn was 
divided by the appropriate constant of mag- 
nification of the microscope. Similarly, to 
obtain the area of the entire section in which 
the vessels were measured, the reading of the 
planimeter was multiplied by a constant and 
divided by the constant of magnification of 
the microscope. The ratio between these two 
areas, that is, the vascular area and the area 
of the section, expressed as a percentage, gave 
a measure of the fraction of a cross section of 
the tissue that was occupied by blood vessels 
and was taken as an index of the blood supply. 
For the normal tissue this is symbolized by 
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Dn, that is, the density of the vessels in the 
normal tissue; for the pathologic tissue, it is 
symbolized by Du, that is, the density of the 
vessels in the area of ulceration. The differ- 
ence between Dy and Dn gives an index of the 
abnormality in blood supply of the pathologic 
tissue. This difference will be referred to 
henceforth as D, or the index of vascular 
density. The details of the calculations 
appear in the appendix, at the end of this 
article. 

The means, standard deviations, and zones 
of probable error were calculated in each of 
the four groups. A summary of the data is 
given in Table I. 

Unfortunately, there are several sources of 
error in these procedures. It has been shown 
that sections from different parts of the same 
ulcer may vary in celiular characteristics; 
that is, a section from one side of the crater 
may contain cells that are normal, while a 
section from the opposite side may contain 
cells that give evidence of secondary cyto- 
plasia. The outlines of the vessels doubtless 
are changed by the fixing agent used to pre- 
serve the tissues. Variations in the depth at 
which the section was taken might well in- 
fluence the number of blood vessels per cross 
section and possibly also the size of the 
vessels. Errors might arise through mistaking 
other structures for vessels. The drawing of 
the lumens of the blood vessels, with the help 
of the camera lucida, and the measurements 
with the planimeter, leave other opportunities 
for error. 

Some idea of the magnitude of the com- 
bined errors, together with the natural varia- 
tions of the data, has been obtained by comput- 
ing the standard deviations of the figures in 
the several groups. 


RESULTS OF HISTOLOGICAL STUDIES AND OF 
STUDIES MADE BY INJECTION 


Table I are based on 
measurements of more than 8,000 arterioles 
and capillaries; that is, the results now to be 
given concern the histological studies. 

In the group of 18 benign ulcers the mean 
difference between the vascular density in the 
ulcerated part and in the non-ulcerated parts 
of the stomach was +1.30 +0.59 per cent. 


The figures given in 
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TABLE I.—INDICES OF VASCULAR DENSITY 
| Mean percentage of 
| tissue occupied by 
| blood vessels | 
w : | Nesaatl Mean | Mean 
| Ulcer, | peieitics difference | _ratio 
dD, eg DD i Be: 
: , 
Benign ulcer 3.28 1.98 1.30 ‘95 
Secondary cytoplasia 3.35 1.24 T2.a1 2.5:1 
Early carcinoma 5.12 ©.Q1 +4.21 923 
Definite carcinoma 2259. ©.74 +s.48 5 s.0cs 


The index of vascular density in the first case 
in the series of benign ulcers was much higher 
than that in other cases. It was so much like 
that found commonly only in cases of malig- 
nant ulcer that I wondered if this lesion might 
not have been wrongly diagnosed. Accord- 
ingly, more sections were studied, but no 
evidence was found of premalignant or of 
malignant changes. Moreover, the patient 
from whom the ulcer was taken was alive and 
well when last heard from 1 year after opera- 
tion. Both of these facts supported the diag- 
nosis of a benign ulcer. Excluding this case 
from the series the mean difference in vascular 
density was +0.53 +0.61 per cent, a dif- 
ference which from statistical considerations is 
even less likely to be significant than the other 
was. Obviously, then, this study does not 
offer any support to the theory that ulcer 
arises in an area poorly supplied with blood. 
In these cases if there was any difference, it 
was in favor of the area of ulceration; that is, 
this area had a little more blood supply than 
the rest of the stomach had. 

In the 20 cases of secondary cytoplasia the 
mean difference was +2.11 +0.28 per cent. 
In the 14 cases of early carcinoma there was a 


mean difference of -+4.21 and +0.90 per 
cent. In the 5 cases of definite carcinoma 


there was a mean difference of +1.45 +0.55 
per cent. This suggests that the blood supply 
of a carcinomatous ulcer is greater than that 
of a benign ulcer or than that of normal 
gastric mucosa. 

These differences seem small until one 
expresses one percentage as a fraction of the 
other (column farthest to right, Table I). 
Then it will be noted that with benign ulcer 
the vascularity of the tissue near the lesion 
was half again as great as in the rest of the 
stomach. In the case of secondary cytoplasia 
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Fig. 1. Graph 1. Distribution curves of the indices of 
vascular density in the groups studied. Graph 2. Distri- 
bution curves of the indices of vascular density in the 
group of early cancer including living patients and those 
who had died. 
it was 2.5 times as great; in early carcinoma 
5.5 times as great; and in advanced carcinoma 
3.0 times as great. 

Figure 1, graph 1 shows percentage dis- 
tribution curves summarizing the data for 
the various types of tissue studied. It will be 
seen that with the exception of data for 
secondary cytoplasia all the curves have the 
same mode. The differences in the means are 
attributable to the presence of some unusually 
low percentages in the group of benign ulcer 
and to many high readings in the group of 
early carcinoma. 





Fig. 2. Case 1. Resected gastric tissue, including a be- 
nign, chronic inflammatory ulcer. 
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The observations on the 5 injected speci 
mens will be considered separately, in wha: 
immediately follows. 


CasE 1. This specimen (Figs. 2 and 3) represente:! 
15 centimeters of stomach which gave evidence «: 
several benign chronic inflammatory ulcers on ani! 
near the lesser curvature; the largest one measure:! 
1.5 by 1 centimeter and the smallest 3 by 2 milli 
meters. The attached nodes were inflammator) 
The injection preparation revealed the ulcer ver, 
well, with the area to the left relatively avascular. 
There was a rich pyloric blood supply and several 
arterioles could be traced directly into the crater of 
the ulcer. The index of vascular density was +0.40 
per cent. 

CasE 2. The preparation was made with a 25 per 
cent solution of sodium bismuth tartrate. The 
lesion was a perforating, chronic gastric ulcer 1.0 
centimeter in diameter, with a crater reaching into 
the muscularis mucose on the lesser curvature. 
There was no visible gastritis except for a small 
area around the edge of the ulcer, but microscopi- 
cally there was a definite inflammatory reaction, 
of grade 2. Here again the shadows of the vessels 
could be traced into the base of the ulcer. The index 
of vascular density was —o.64 per cent. 

CasE 3. This specimen contained a simple per- 
forating type of gastric ulcer, measuring 1.5 centi- 
meters by 1.5 centimeters by 12 millimeters, on the 
lesser curvature 5 centimeters from the pylorus. 
The injected preparation contained a clearly defined 
area where the vessels did not fill and which corre- 
sponded to the crater. The presence of the avascular 
area, together with an index of —3.60 per cent, 
suggested to me that this lesion might fall in the 
group of definite carcinoma, but histologically there 





Fig. 3. Roentgenogram, after injection, of the specimen 
represented in Figure 2. Index of vascular density +0.4¢ 
per, cent. 
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was no evidence of malignancy. The patient was 
alive and well 6 months after operation. 

CasE 4. This specimen (Figs. 4 and 5) contained 
. perforated, ulcerated adenocarcinoma (grade 2) 
measuring 2.5 by 2 by 1.5 centimeters, with a second 
ilceration adjoining it, toward the cardia on the 
lesser curvature, measuring 8 by 8 by 4 millimeters. 
{n the nodes were inflammatory changes. Three 
submucous hemorrhages were visible grossly and 
their presence was indicated also by escape of the 
nedium used in injecting the preparation. During 
the operation the omentum had been torn from the 
greater curvature and this may explain the poor 
injection of the pylorus. The index of vascular 
density here was + 4.70 per cent. 

CasE 5. This lesion was a large, ulcerated adeno- 
carcinoma (grade 3) of the posterior wall, measuring 
; by 2.5 by 2 centimeters, with involvement of 
lvmph nodes. In the roentgenogram there was a 
definite area around the crater where the vessels 
did not become injected. The index of vascular 
density was + 2.25 per cent. 


THE INDICES OF VASCULAR DENSITY 
IN RELATION TO MORTALITY 


The results just given appear to show that 
one factor altering the course of a malignant 
lesion may be a change in vascularity. If it 
is correct to assume that changes in vascu- 
larity influence the development of both 
benign and malignant ulcers, then there 
might also be a similar correlation between 
the vascularity of the lesion and the future 
course of a patient from whom that ulcer had 
been removed. 

For this part of the study, if the cellular 
characteristics of various sections from any 
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one ulcer differed, then that ulcer was grouped 
on the basis of the tissue that was least differ- 
entiated. A colloquial way of expressing the 
foregoing would be to say that an ulcer was 
grouped on the basis of the most malignant 
tissue found within it. The groups bore the 
same names as those borne by groups men- 
tioned earlier in the paper: benign ulcer, 
secondary cytoplasia, early carcinoma, and 
definite carcinoma. In Table II is summarized 
the clinical analysis of these groups. 

The mortality figures for the groups were 
correlated with the vascular density indices. 
In the group of benign ulcer 82.5 per cent of 
the patients were alive approximately 214 
years after operation. In the group of sec- 
ondary cytoplasia, 85.8 per cent of the pa- 
tients were alive 214 years after operation, 
and none of the remaining patients died of 
cancer. In the group of early cancer the 
reverse situation was present; only 31.2 per 
cent of these patients were alive and 62.4 per 
cent were either dead or had recurrence at the 
end of 114 years after operation. It is im- 
portant to note that the average index of 
vascular density of the patients who died of 
cancer was +2.76 +1.27 per cent, whereas 
the index for the living patients was + 5.59 
+1.20 per cent (Fig. 1, graph 2). In other 
words, it is suggestive that with two excep- 
tions the patients who lived had highly vas- 
cular carcinomatous lesions, whereas those 
who died had lesions of much less vascularity. 





Fig. 4. 


: This gross specimen of resected gastric tissue 
irom Case 4 included a perforated, ulcerated adeno- 
carcinoma. 


Fig. 5. Roentgenogram, after injection, of the specimen 
represented in Figure 4. Index of vascular density +4.70 
per cent. 
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Group Site of ulcer 
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CLINICAL ANALYSIS OF CASES 


Benign 50.4 |M—16) 13.1 Lower curvature, 11 15 

ulcers F 2 Posterior wall, 7 I 

18 cases Average crater. 15.8 mm I 

I 

Secondary 39.6 M—15 8.5 Lower curvature, 8 11 

cytoplasia, I 3 Posterior wall, 1 2 

18 cases Anterior wall, I I 

Average crater, 15.3 mm } 

Early 18.5 |M—1o 5.9 Lower curvature, 1 } 

carcinoma, F ' Posterior wall, 9 I 

14 cases Prepyloric region, 4 7 

Average crater, 27.0 mm. I 

I 

Definite 58.0 M 7 Prepyloric region , 5 3 

carcinoma F 2 Posterior wall, 2 I 
7 cases Average crater, 36.2 mm 


Furthermore, the means of the indices of 
vascular density show that the vascularity of 
the lesions from the living patients was more 
than twice as great as that of the lesions from 
the patients who had died from cancer. This 
correlation is in accord with the assumption 
made. In the group of definite cancer, 
wherein the vascularity was still further de- 
creased, only 1 patient, or 16.6 per cent, 
was alive and well one year after operation. 


COMMENT 


Granting that the separation of ulcerating 
gastric lesions into the groups named was 
correctly made by the pathologists, it was 
thought probable that the index of vascular 
density, as has been defined in the foregoing, 
would decrease from the benign ulcers to the 
definite carcinomas. The results were exactly 
the opposite. 

The gradation in vascularity from normal 
tissues up through benign ulcers, ulcers with 
secondary cytoplasia, to beginning carcinoma 
and then down to fully developed carcinoma 
suggests that the figures do mean something. 
They obviously do not support the belief that 
ulcers begin in a region of lowered vascularity. 
So far as I can see they suggest that with the 
increased metabolic rate of tissues around an 
ulcer there is, on the average, a slightly in- 
creased demand for blood. This demand 


would tend to be increased still more if the 





Postoperative course 





Alive 3 months to 5 years; average 2.4 years 
Postoperative death 

Died 4 years after operation in automobile accident 
Died 4 years after operation, “stomach trouble” 


Alive 1 month to 13 years; average 2.6 years 


Postoperative death : 
Died 3 years after operation, primary carcinc ma testis 
No follow-up 


Alive 2 months to 3 years; average 1.6 years 
Postoperative death 

Died of cancer in 8 months to 3!» years; average 1.0 years 
No follow-up 

Recurrence 3 years after operation 

Alive after 1 year; 2 had recurrence 

Postoperative death 

Died of cancer 2', and 3'+ years after operation 

No follow-up 


cells were to become cancerous, and, as 
Warburg contended, to have a higher meta- 
bolic rate. Later, as the carcinoma grew, the 
associated fibrous tissue and rapidly multi- 
plying malignant cells might strangle some of 
the blood vessels and perhaps lower the 
vascularity of the growth. Whether the 
cellular changes antedate the variations in 
blood supply or vice versa no one can say. 

Obviously, the index of vascular density 
could not be used diagnostically in the case of 
an individual ulcer. It is only the mean of the 
measurements taken from several lesions that 
can be significant. 

Those of my studies which were carried out 
on resected and injected stomachs, do not 
support some of the contentions of other 
authors. There is a marked anastomosis be- 
tween the vessels of both curvatures so that 
blocking of any one vessel would not neces- 
sarily produce an infarct. The small capil- 
laries of the submucosa are end-arteries in a 
strict sense, but the actual area of mucosa 
supplied by these is so small that it is diffi- 
cult to imagine a chronic lesion resulting 
from blockage of one or even of several of 
these vessels. 

SUMMARY AND CONCLUSIONS 

1. Fifty-seven gastric ulcers were divided 
on the basis of histological characteristics into 
four groups: benign ulcer, 18; ulcers giving 
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evidence of secondary cytoplasia, 20; ulcers 
containing areas of early carcinoma, 14; and 
d-finite carcinomatous ulcers, 5. 

2. The areas of cross sections of the lumens 
0! blood vessels bordering the ulcer and the 
areas Of cross sections of lumens of blood 
yssels of the normal mucosa, from the same 
specimen, were calculated by means of camera 
lucida drawings and the planimeter. More 
than 8,000 individual measurements were 
nade. The difference between the two figures 
obtained from each specimen, and expressed 
in percentage, is called the vascular density 
index. 

3. The average index for benign ulcers was 
+1.30 +0.59 per cent, a figure which is 
statistically not significant. This probably 
means that there is no actual difference in 
vascularity between the mucosa _ bordering 
the ulcer and the normal mucosa of the 
affected stomach. 

4. The average index for the ulcers which 
gave evidence of secondary cytoplasia was 
+2.11 +0.28 per cent. The probability is 
that the vascularity in these areas is increased. 

5. The average index for the ulcers which 
gave evidence of early carcinoma was + 4.21 
+o.go per cent. This indicates that the 
blood supply to the early carcinoma is still 
further increased. 

6. The average index for the definite 
carcinomatous ulcers was +1.45 +£0.55 per 
cent. This result suggests that the blood 
supply to the frankly cancerous area is much 
decreased as compared with that of the early 
cancerous areas. 

7. Obviously, these studies do not offer 
support to the theory that ulcers begin in a 
region of decreased vascularity. 

8. Studies were made by injection, of 
stomachs resected for ulcer, and of ulcerating 
lesions. Carcinomatous ulcers became _in- 
jected much more poorly than benign ulcers. 

g. The postoperative course of the patients 
in each group was correlated with the vascular 
density indices. The index for the 7 patients 
in the group of early carcinoma, who died of 
cancer, was +2.76 +1.27 per cent. The 
index for those living was +5.59 +1.20 per 
cent. The indication is that patients suffering 
from carcinomatous lesions with a low blood 
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supply have less chance of surgical cure than 
if the lesion has had an adequate blood 
supply. 
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APPENDIX 
The following symbols have been employed for the sake 
of brevity. 


a— total blood vessel area measurements in section from 
ulcer. 

b— total tissue area measurements in section from ulcer. 

c total blood vessel area measurements in section from 
normal stomach. 

d total tissue area measurements in section from normal 
stomach. 

e planimeter standard for blood vessel area measure- 
ments in section from ulcer. 

e,;— planimeter standard for tissue area measurements in 
section from ulcer. 

oy planimeter standard for blood vessel area measure- 


ments in section from normal stomach. 
e;— planimeter standard for tissue area measurements in 
section from normal stomach. 
m— microscopic magnification of the blood vessels (1800). 
m;— microscopic magnification of the tissue areas (205). 


x— total actual blood vessel area in section from ulcer. 

y— total actual tissue area in section from ulcer. 

x;— total actual blood vessel area in section from normal 
stomach. 

yi— total actual tissue area in section from normal 
stomach. 


D — total actual blood vessel area per sq. cm. of section 
from ulcer. 

- total actual blood vessel area per sq. cm. of section 
from ulcer. 

D— index of vascular density. 


D,- 


area of the image, 


Since the area of the object = * the values 


magnification? 
obtained may be substituted. 
*(1) sum of blood vessel measurements times 
ae planimeter standard 
x=~—~ or — —— : 
m* 1800° 








*(2) sum of section measurements times 
ts be: planimeter standard 
y=—o ——— —— 

m)° 205~ 

+(3) sum of blood vessel measurements times 
Cee planimeter standard 
7 eee eee 

OC 
T(4) sum of section measurements times 
de; planimeter standard j 
y1 = ,Or re en a oe > - ee 
m;? 205? 
(5) 


iw 


D,, and = =>D.. 
(6) D,—D, =D. 
Substituting (1), (2), (3), and (4) in (5) and (6), we obtain 


ae Cee 
m? m? 
—_— — — =D. 
be; des 
m, m;" 
Simplifying: 


m; *[ ae cee 
— — — —| =D. 
(= ) Lbe, xe | 
D represents, then, 


blood vessel area in sq. cm. in the mucosa bor- 
dering the ulcer 

area of the section studied in sq. cm. in the 

mucosa bordering the ulcer 





blood vessel area in sq. cm. in a normal part 

of the stomach 

area of the section in sq. cm. in a normal part 
of the stomach 





minus 


or the difference in two blood vessel areas expressed in 

the tables as a per cent. 

. ‘ m\° . ie ak ' 

The figures (— }) is a magnification constant (equa! to 
m 

0.01297). 


*Ulcer specimen. 
{Normal specimen. 
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BILIARY DUODENAL INTUBATION' 


RALPH COLP, M.D., F.A.C.S., NEw York, New York 


animal experiments, suggested the 

possibility of a choledochoduodenal 
intubation with a straight tube for traumatic 
division or stricture of the extrahepatic bile 
ducts. Brewer, in 1910, accepting Sullivan’s 
suggestion, reported a case in which he per- 
formed a hepaticoduodenal anastomosis over 
a tube which entered the duodenal wall 
directly. The tube passed, and the patient 
did well for a while but subsequently returned 
with the signs of obstruction. McArthur, in 
1923, reported 7 cases of plastic operations on 
the common bile duct in which he used chole- 
dochoduodenal intubation, having operated 
upon the first case in 1908. Since then this 
procedure seems to have become definitely 
entrenched in the surgery of the extrahepatic 
ducts, and its sphere has spread beyond the 
domain of reconstruction for which it was 
originally intended. 

The prejudice against foreign bodies in 
surgical operations was largely mitigated by 
the excellent results obtained by the Murphy 
button, and while it may not enjoy such great 
popularity at present, it still has many definite 
indications. It is essentially true that any 
foreign body employed as an aid to anasto- 
mosis, may become a source of trouble. It 
may be retained giving rise either to irritative 
symptoms or to an intestinal obstruction, but 
these disadvantages are more than counter- 
balanced by the many advantages accruing 
from its use. The hazards of biliary duodenal 
intubation have been probably exaggerated. 
It has been stated that the indefinite retention 
of the indwelling foreign body may lead either 
to a persistent biliary fistula or to cholangitis. 
The tube may either become plugged and 
encrusted, causing complete biliary obstruc- 
tion, or by its protrusion into the duodenum, 
act as an open pathway for a duodenal reflux, 
causing an ascending infection with cholan- 
gitis. Actually in clinical practice, while these 
untoward complications may develop, they 
are extremely rare. However, it is fully appre- 


( “ULLIVAN, in 1909, after a series of 


1From the Surgica Service of the Mount Sinai Hospital, New York, New York 


ciated that cases terminating favorably are 
more apt to be reported than those attended 
by serious and fatal postoperative com- 
plications. 

Time and experience have added many 
modifications which have perfected the tech- 
nique of biliary duodenal intubation. The 
past decade has witnessed a great improve- 
ment in the manufacture of rubber, for the 
tubing even though it may be retained for 
months, seems to resist the destructive and 
disintegrating influences of the bile salts. 
Moreover there seems to be little tendency 
for the bile salts to be precipitated and occlude 
the patency of the lumen, provided the tube 
has been of sufficient diameter. Naturally 
the greatest care should be exercised in select- 
ing the best and highest grade rubber, radi- 
opaque, if possible. A variety should be 
chosen which though soft and pliable, is 
resistant enough to maintain its lumen against 
external pressure in spite of ample fenestra- 
tion. Many opportunities have been afforded 
to examine tubes which apparently have 
remained in a bile duct for almost a year. 
The majority of these have been found in an 
almost perfect stage of preservation contain- 
ing very little deposit of accumulated bile 
salts. While it is undesirable that these 
choledochoduodenal tubes be retained indef- 
initely, it is important that they remain fixed 
in position until their specific objectives have 
been fulfilled. Some surgeons (4) control the 
choledochal portion of the tube from slipping 
into the duodenum by anchoring one end of a 
silk ligature to the tube, fastening the other 
to the skin. This is hardly necessary. Pre- 
mature delivery does not appear to be an 
imminent danger since the use of the small 
caliber tube has been discarded. A _ tube 
which will snugly fit the choledochus is the 
most desirable for intubation. The narrowed 
and spastic area of the papilla will usually 
lead to mechanical dilatation so that a chole- 
dochal tube of rather large dimensions may be 
easily introduced 8 to 10 centimeters down 
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Fig. 1. 


at 


R 


Case 1. A, Supraduodenal portion of common bile duct covered by adherent 


duodenum. A’, Prolapsed duodenal wall completely occluding common bile duct. B, Original 
choledochostomy. C, Choledochoduodenal intubation. 


into the duodenum. Even though the sphincter 
of Oddi will grasp the tube tightly at first, 
the rubber will be dislodged eventually by the 
downward flow of the intestinal contents, 
aided and abetted by the intermittent activity 
of duodenal peristalsis. A tube may pass in 
4 weeks (Case 4) or may be retained for over 
a year (Case 3). Judd reported a tube in place 
for 4 years before it caused cholangitis. These 
tubes rarely cause intestinal obstruction in 
their transit along the gastro-intestinal tract. 

Biliary duodenal intubation is indicated in 
many primary conditions and in some of the 
postoperative complications involving the 
extrahepatic ducts. It affords a mechanical 
channel through which bile may be delivered 
immediately into the intestinal canal and 
practically eliminates a biliary fistula. Cases 
of obstructive jaundice clinically do much 
better after operation if the bile is restored to 
the human economy as quickly as possible, 
for many patients seem detrimentally affected 
by a complete biliary fistula. The loss of bile 
seems to interfere seriously with digestion 
and absorption, and in many instances causes 
such rapid physical deterioration that com- 
plete disintegration appears likely unless bile 
is refed by duodenal gavage. 

The majority of incisions into the com- 
mon bile duct, even if the choledochus is 
immediately sutured, are followed invariably 
by biliary drainage lasting for weeks, or even 
months. Aside from the presence of unre- 
moved calculi, one of the main causes for a 
biliary fistula is a tonic spasm of the sphincter 
of Oddi. Some surgeons have advocated 
dilatation of the spastic sphincter by slowly 
stretching it with graduated sounds at the 


time of operation. The choledochotomy is 
then firmly sutured. Even this procedure has 
one distinct disadvantage. It may occasion 
a traumatic obstructive edema of the papillary 
region, resulting in an increased intraductal 
pressure with dehiscence of the choledochal 
suture line. 

Choledochoduodenal intubation via the 
papilla removes this possibility and stretches 
the sphincter so thoroughly that the effect of 
the dilatation will remain long after the tube 
has passed. Some surgeons, notably Duval 
and Walzel, state that biliary duodenal intuba- 
tion is an innocuous procedure and should be 
employed more frequently. They believe it 
may be used to advantage even in simple 
cases of common duct obstruction due to 
stone in which it may be desirable to eliminate 
external drainage. 

This procedure is certainly indicated in 
those cases of fistula which have drained bile 
for a prolonged period and in which secondary 
exploration is indicated, and those reoperated 
upon cases of secondary obstruction in which 
it is desirable to eliminate the debilitating 
effects physically and economically of another 
biliary fistula. 

CasE 1 illustrates the partial application of these 
principles. This patient, following the removal of 
choledochal calculi, drained bile for 35 days. The 
wound finally healed and he remained perfectly well 
for 6 weeks, when he experienced an episode of fever 
and jaundice. He was readmitted to the hospital 
with a diagnosis of common duct obstruction. The 
second exploration disclosed a normal appearing but 
dilated duct, the supraduodenal portion of which was 
not only covered by adherent duodenum, but the 
bowel wall had actually prolapsed into the previous 
choledochostomy wound, completely occluding the 
lumen of the common bile duct. No calculus was 
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Case 2. A, Acquired choledochal cyst. B, Common bile duct markedly contracted from previous cystic 


condition with solitary calculus at the ampulla. C, Choledochoduodenal intubation. 


found. Choledochoduodenal intubation with imme- 
diate suture of the duct was done because it was felt 
that this procedure would protect the patient against 
a recurrence of this complication, and eliminate a 
biliary fistula. After operation, aside from an ab- 
dominal wall wound infection, the course was fairly 
smooth. There was never any jaundice or bile 
drainage, and bile appeared promptly in the stools. 
The patient states he has never passed the tube and, 
unfortunately, the x-ray is of no value to determine 
its presence, for radiopaque rubber was not used. 


Another definite indication for biliary duo- 
denal intubation is in the treatment of chole- 
dochal cysts, either congenital, idiopathic or 
acquired. McWhorter so completely reviewed 
this subject recently that no further com- 
ments of a general nature are necessary. 
Case 2 is presented as an acquired cystic 
dilatation of the common bile duct. It is 
recognized that this type is extremely rare 
and that many surgeons might question the 
propriety of reporting this case as such. How- 
ever, it cannot be classified as a simple dilata- 
tion of the common bile duct due to obstruc- 
tion at the papilla. 

CasE 2. This patient was an elderly negress with 
a history of cholelithiasis. Operation revealed the 
presence of a cholecystitis with a small calculus, and 
a large choledochal cyst. Digital exploration and 
instrumental examination of the common bile duct 
which had been converted into a large cylindrical 
reservoir failed to reveal the presence of stone, and 
the papilla was patent to a probe. The cyst was 
drained by choledochostomy. It was felt that with 
the relief of an elevated intraductal pressure, the 
wall of the common bile duct might contract 
sufficiently so as to eliminate subsequent plastic 
procedures. After operation, however, the loss of 
bile in this patient was a serious complication. She 
became morose, apathetic, and non-co-operative, 
developed a severe anemia and lost excessive 
amounts of weight. If it had not been for the sup- 


portive treatment given by the use of a transfusion 
and continuous intravenous glucose, there is grave 
doubt whether she would have survived this critical 
period. The patient was discharged in a month with 
a fistula which closed 8 weeks later. She subsequent- 
ly returned with a subhepatic accumulation, which, 
when incised, drained pus and bile. Following dis- 
charge she was not seen again for 4 months, at which 
time she stated that she had been draining bile con- 
tinuously during this period. Lipiodol studies of 
the fistulous tract demonstrated a single large stone 
impacted in the papilla and incidentally revealed the 
fact that the common. bile duct had markedly 
shrunken from its original size. 

Exploration under spinal anesthesia disclosed a 
solitary soft calculus which chemical analysis 
revealed to be bilirubin. The stone evidently devel- 
oped in the choledochus sometime after the first 
operation as the result of bile stasis and infection. 
It seemed imperative, in view of past experiences 
with this extremely debilitated patient, that, if pos- 
sible, an operation should be selected which would 
immediately restore a free and non-obstructed flow 
of bile to the intestine. Choledochoduodenal intuba- 
tion fulfilled all these requirements. There was 
some biliary discharge for a few days but bile was 
present in large amounts in the stool 4 days after 
operation. She has had no recurring symptoms and 
has gained 55 pounds in the past year. The tube 
which was retained for 12 months, was finally passed 
without difficulty. Examination showed the rubber 
to be in a perfect state of preservation and free from 
precipitated bile salts. 


While the indications for biliary duodenal 
intubation have increased, its main use still 
is the restoration of accidentally divided or 
strictured bile ducts. It is in the secondary 
operative procedures involving the latter 
group that the indwelling tube is often indis- 
pensable. For, aside from acting as a canal 
for the immediate delivery of bile, its mechan- 
ical pressure eliminates the obstructive fea- 
tures of a traumatic inflammatory edema 
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Fig. 3. Case 3. 


A, Area of stricture of common bile duct. B and C, Choledochoduodenal 


intubation with omentum covering exposed intubated tube. 


which usually develops at the site of anasto- 
mosis. In certain cases the indwelling tube 
provides a scaffold along which a portion of a 
new duct may be reconstructed. 

The plastic procedures of choice in biliary 
canal reconstruction are preferably those in 
which it is possible to unite mucous membrane 
to mucous membrane. The danger of second- 
ary stricture from the contracture of fibrous 
connective tissue is markedly diminished by 
this simple expedient. But, unfortunately, it 
is not always possible either to perform an end 
to-end suture of the ducts or institute a 


choledocho- or hepatico-duodenostomy. Even 


the results in these procedures are obviously 
more successful if an indwelling tube is used. 
But biliary duodenal intubation becomes 


Fig. 4. Case 3. Drawing of postmortem specimen reveal- 
ing area of reconstructed common bile duct. 


absolutely essential in those instances in which 
the stricture is either so located or the defect 
in the duct is so extensive that an end-to-end 
anastomosis of the duct is impossible. In 
these particular cases the intubated rubber 
tube acts as a bridge to span the gap between 
the distal and proximal portions of the duct. 
The area of the exposed rubber is carefully 
covered by the adjacent tissues of the gastro- 
hepatic omentum or the omentum itself. 
Occasionally, because of extensive scarring 
and dense adhesions, only the proximal por- 
tion of the duct may be located. This may be 
intubated while the distal part of the tube 
may be introduced directly into an opening 
made in the duodenum. The area of the 
anastomosis so made may then be covered 
with the aid of neighboring fat and connec- 
tive tissues. While Sullivan has shown in 
animals that biliary duodenal intubation in 
instances of division or loss of substance of 
biliary ducts is followed by a regeneration of 
ductal epithelium growing along and even- 
tually encompassing the rubber tube, there is 
very little proof, if any, that the same happens 
in the human. Autopsies obtained in patients 
dying of some intercurrent disease years after 
a reconstruction of the extrahepatic ducts 
with loss of substance are exceedingly few. 
The postmortem appended to Case 3 is, 
therefore, of unusual and exceptional interest. 


This woman died of hypertensive cardio-vascular 
disease about 2 years after an intubation for stric- 
ture of the choledochus in which end-to-end suture 
was not possible. Examination of the specimen 
showed that the reconstructed duct was patent 
throughout and possessed a lumen equal in diameter 
to the normal duct above and below even though the 
bile canal was imbedded in a mass of dense fibrov-, 
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STOMACH 


Fig. 5. 


Case 4. A, Scar tissue occluding hepatic duct in region of porta hepatis. 


B, Hepatic 


ducts at the porta hepatis after excision of scar tissue. C, Hepatoduodenal intubation. 


connective tissue. There was no histological evi- 
dence in this case that a lining epithelium had re- 
generated from either the proximal or distal seg- 
ments of the duct. 


This emphasizes that fibrous connective 
tissue under certain conditions may provide 
a temporary satisfactory channel if a sufficient 
diameter is originally planned so that the 
secondary contractures of scar tissue from 
within and without will not obliterate the 
lumen. The new canal mechanically served its 
purpose for 2 years and drainage was suffi- 
ciently free so as to protect against active 
cholangitis. Whether another stricture would 
have eventually developed if the patient would 
have survived longer, is problematical. Re- 
curring strictures in this type of case are cer- 
tainly not unusual. Even a so called ‘“‘mucous 
membrane to mucous membrane anastomosis” 
over a tube is no guarantee against their 
occurrence. Secondary strictures with cholan- 
gitis are the bugbear of reconstructive surgery 
of the extrahepatic ducts. 


CASE 4, a hepatic duodenal intubation for stric- 
ture of the hepatic duct at the porta hepatis illus- 
trates the complications of recurring stricture. 
This patient, a young married nurse, developed a 
hepatic duct stricture at the porta hepatis following 
a cholecystectomy and suffered severely from the 
systemic effects of an almost complete obstructive 
jaundice. It was important to relieve the jaundice 
and at the same time, if possible, restore the bile to 
the intestine by internal drainage. Hepatoduodenal 
intubation immediately relieved the jaundice which 
soon resulted in a visible improvement of the 
patient. The tube was recovered within 4 weeks 
after operation. If this patient had not been care- 
fully followed, the case might have been reported as 
a brilliant result following hepatoduodenostomy. 
Unfortunately, however, within 3 months after 


operation, episodes of chills, fever, and jaundice 
occurred, although during the attacks, bile was 
always obtained by duodenal drainage. A barium 
meal persistently failed to outline the biliary radicles. 
These findings apparently predicated a beginning 
stricture at the site of the anastomosis causing 
stasis, ascending infection, and cholangitis. It was 
suggested that a pyloric exclusion with gastro- 
enterostomy might divert the stream of gastric con- 
tents, materially diminishing a possible source of 
the ascending infection. This would not eliminate 
the element of stricture with its biliary stasis. The 
case is rather typical of the follow-up results in 
reported cases of hepatoduodenostomy. Invariably, 
evidences of cholangitis develop. 


It is indeed problematical whether the insti- 
tution of any other plastic procedure in stric- 
tures near the porta hepatis would protect 
against the dangers of cholangitis. It might 
have been a better procedure to have first 
established a biliary fistula with the thought 
of eventually transplanting a firm sinus tract 
into the stomach or duodenum. While the 
earlier reports of this procedure were enthu- 
siastic, subsequent follow-up examinations 
have robbed this operation too of some of its 
former glamour. Most patients with strictures 
at the porta hepatis appear destined eventu- 
ally to succumb to the fatal effects of hepatic 
infection no matter which plastic reconstruc- 
tive measure has been employed. 


CONCLUSIONS 


Biliary duodenal intubation has become a 
recognized and valuable surgical procedure 
in selected cases of certain primary diseases 
and as a secondary procedure in postoperative 
complications involving the extrahepatic bile 
ducts. It is indicated when the restoration 
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of bile by internal drainage is imperative and 
the elimination of a biliary fistula is essential. 
It is exceedingly useful in reconstructive pro- 
cedures of the bile ducts in which either an 
end-to-end anastomosis or a hepaticoduoden- 
ostomy or choledochoduodenostomy is feasi- 
ble. Its use is problematical, however, in 
those plastic procedures in which there is a 
loss of substance of the bile ducts and in 
which the indwelling tube is used as a tem- 
porary canal and scaffold along which a new 
tube of ductal epithelium may regenerate. 
It is still questionable whether bile duct 
epithelium will reform to any great extent. 
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It is more than likely that the replacement 
will be made by connective tissue which will 
eventually contract, resulting in all probabil- 
ity in secondary strictures with bile stasis, 
ascending infection and cholangitis. 
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duct is generally advocated for the fol- 

lowing conditions: stones, cholangitis, 
pancreatitis, and cholangitis with chronic fi- 
brosis of the duct. Drainage has been for the 
relief of biliary obstruction; the cure of infec- 
tion; the discharge of sand; for irrigations; to 
determine the character of the excretion of 
bile; to permit duodenal feedings; and to in- 
sure physiological rest of the biliary system. 
The surgical literature is filled with “pros” and 
a few ‘‘cons”’ by eminent authorities on the ad- 
visability of external drainage of the common 
duct. The advisability of introducing a tube 
into the common duct will not be taken up at 
this time. It is rather the methods in use to 
determine that the goal of drainage has been 
reached that are to be considered. Expressions 
of opinion have not been accompanied by 
specific data that determine when the drain- 
age has been carried on long enough to secure 
the desired end. There are opinions given and 
cases cited advocating the immediate suture 
of the common duct, 10 days’ drainage, 6 
weeks’, 2 months’, and for longer periods of 
time. In the recent literature the usual opin- 
ion given is that prolonged drainage is neces- 
sary to rid the common duct of infection. 
There are few more specific data found on the 
length of time drainage is necessary. Walters 
in 1928 advocated drainage with the Mayo- 
Robson tube in cases of common duct stone 
with jaundice for a period of 10 to 12 days. 
Lobingier in 1924 advised the use of a small 
tube introduced through the cystic duct and 
left in place for a period of 20 days. Deaver 
was the greatest exponent of prolonged drain- 
age of the common duct for infectious condi- 
tions of the bile ducts and pancreas. Moyni- 
han advises prolonged drainage with either 
the T tube or two tubes with one turned up 
into the hepatic duct for irrigation and an- 
other down into the duodenum for duodenal 
feedings and sphincter dilatation, embodying 


Sauer drainage of the common bile 


the principle of McArthur in feeding and of 
continuous dilatation of Sir Henry Thompson 
in dilatation of urethre. 

The early method of Mayo-Robson in intro- 
ducing and suturing a catheter into the duct 
insured drainage for 8 to 12 days through the 
tube and for longer periods of time through 
the sinus that developed about the tube. Af- 
ter the tube came away the closure of the 
sinus and cessation of the drainage depended 
upon the normal discharge of bile into the 
duodenum. For drainage of the duct follow- 
ing removal of stone in cases with mild cholan- 
gitis the method of Mayo-Robson gave very 
excellent results, and it is still the method of 
choice. 

For prolonged drainage of the duct, the 
Kehr-Deaver T tube was developed and very 
generally accepted. In this tube the surgeon 
had a means of drainage that could be kept in 
place indefinitely. Leakage around the tube 
and inadvertent discharge of the tube were 
not controlling factors. 

By quoting a few recent personal communi- 
cations, the variety and differences in meth- 
ods and time of drainage in use can be demon- 
strated. Dr. John F. Erdmann on August 9, 
1935, writes: 


In regard to the tube drainage in cases of calculus 
choledochitis, I have allowed a tube to remain in 
from 5 to 13 days, feeling that when the catgut has 
absorbed so that the tube can be lifted out without 
any trouble a sufficient amount of drainage has been 
established. If the opening of the duct does not close 
spontaneously, we know that a sinus has developed 
from the duct up to the abdominal wall, this as a 
result of the period of time the tube was in the duct 
and abdominal cavity. 

For years, fully 30 or 35, I have been in the habit, 
as you will recall during your work with me at the 
hospital, of suggesting to the patients who have 
biliary leakages to eat a cracker or a piece of bread 
and drink a glass of milk during the night, just 
about midnight or shortly after, and this would 
reduce the amount of discharge. This has always 
demonstrated to me that drainage was taking place 
through the papilla of Vater. 
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If the liver system showed a condition of cholan- 
geitis I prefer to drain much longer and in those 
cases, especially during the past few years, I have 
used the T tube. I do not feel that the T tube is 
absolutely necessary as for years I have been getting 
better results by using an ordinary catheter, taking 
great precaution to sew through the skin and the 
catheter to the abdominal wall and tying loosely. 


Dr. E. Starr Judd on August 13, 1935, 
writes: 


It is my feeling that as a general rule, drainage of 
the common bile duct is not maintained long enough 
to obtain the maximal degree of benefit this pro- 
cedure offers. In my work, I practically never use 
anything but a T tube for this purpose. This also 
applies to cases in which stones are removed and in 
which the calculi are the primary consideration. 
In these, the T tube is allowed to remain in situ at 
least a month. The tube is left in place a much longer 
time than this if there is evidence of infection, a 
tendency toward the formation of fibrous tissue 
around the duct, particularly an inclination to de- 
velop stricture, etc. No harm comes from leaving 
the tube in place several months in these cases, and 
I am sure that with this plan I have been able to 
accomplish a great deal for some of these patients. 


Dr. Edwin Beer on August 12, 1935, writes: 


In draining the common duct, I believe one should 
take advantage of the drainage and study the liver 
output and determine whether bile sand or stones 
are being discharged from the liver, especially in 
common duct stones. If such appear in the drain- 
age, I have usually irrigated with a small catheter, 
so as to wash out the deep ducts, as well as possible, 
and have left the tube in the common duct until 
apparently all such fragments or sand have been 
discharged. Naturally an accurate determination 
of this is impossible, so that after 3 or 4 days of clear 
bile and no result from the irrigation, the tube is 
withdrawn from the duct and the bile is collected 
through the sinus tract. 

In ordinary cases where there is no discharge of 
bile sand or stones from the tube in the common 
duct, I usually leave the tube in about 8 to 10 days, 
until the bile is clear and then withdraw the tube 
into the sinus tract, allowing the bile to drain out 
and the incision and the duct to close. 

Recently I have tried what Pribram suggested in a 
recent article in SURGERY, GYNECOLOGY AND OB- 
STETRICS, and have irrigated the duct with small 
quantities of ether in the hope of dissolving the 
small cholesterol containing stones. In one such 
case, three or four fragments of a broken stone were 
discharged from the common duct after such treat- 
ment, the patient having had a recurrence of jaun- 
dice with sudden reopening of the common duct. He 
has remained jaundice free for 4 or 5 months; appar- 
ently all the fragments were dissolved or washed 
out with ether, plus saline irrigations. 


Some years ago, with protracted common duct 
tube drainage, I believe a stone developed in the 
common duct, which I attributed to the irritation of 
the protracted indwelling tube. The patient had a 
carcinoma of the head of the pancreas, which may 
have been pancreatitis, so that a long drainage was 
carried out until the jaundice disappeared. For 
several months the patient remained free from symp 
toms, and then the jaundice set in again. The pa 
tient was operated upon by another surgeon who 
failed to recognize the pancreatic pathology, and 
did a choledochotomy and removed a stone of good 
size. This stone surely was not in the common duct 
at the time I operated about 6 months earlier. The 
patient died within a few months, and autopsy) 
showed typical pancreatic head carcinoma. 


Dr. W. Wayne Babcock on August 10, 1935. 
writes: 


It has been our custom to drain the common duct 
for 10 to 14 days, or until the bile is transparent 
golden yellow, before removing the tube in the cases 
in which there is no serious obstruction or infection. 
If, however, there is evidence of chronic choledochi- 
tis or a strictured condition, then prolonged drain- 
age has been used in certuin cases and continued 
many months. 

If the drainage of bile is prolonged, we have the 
patient drink it disguised in grape juice, or admin- 
ister it through a duodenal tube. We consider the 
retention of a tube through the sphincter of Oddi to 
be dangerous. 


Dr. H. A. Royster on August 12, 1935, 
writes: 


It has never been my practice to leave a tube in 
the common duct more than 10 days. I do not be- 
lieve the bile should be drained outside for a longer 
time than that. If a patient’s intestine is deprived 
of bile entirely beyond 10 days, his nutrition, in my 
experience, begins to suffer. Moreover, if a T tube 
is employed, through which the bile may flow into 
the duodenum ro days is also long enough, for 
stricture is likely to result in the common duct if 
the tube remains a longer time. Late effects of stric- 
ture are not uncommon. 


Dr. Stuart McGuire on September 5, 1935. 
writes: 


I think the longer a common duct is drained after 
the removal of a stone the better. I usually leave the 
drain in until it is accidentally displaced. In actual 
practice I think I drain cases from one to three 
weeks. 


Whatever the indications for drainage may 
be, there should be some way to determine 
when the conditions necessitating drainage 
have been met. The general condition of the 
patient with respect to pain, temperature, 
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Fig. 1. Hourly drainage record. 
jaundice, and the general character of the bile 
discharge is relied upon in general to deter- 
mine the type of drainage method to be used 
and the length of time of drainage. 

For the past 4 years at the Post Graduate 
Hospital observations have been made on the 
bile with a view to determining when the con- 
dition had been met for which drainage of the 
common duct was instituted. In addition 
there have appeared in the literature on this 
subject some methods of examining the bile 
discharge that bear directly on the subject. 


TESTING THE SPHINCTER OF ODDI 


The most common need for external biliary 
drainage is for the relief of bile obstruction. 
The immediate release of biliary obstruction 
and its effect upon liver function make drain- 
age by any method desirable until the cause, 
either mechanical, functional, or both, has 
been removed. Clamping the tube on about 
the eighth day has been widely employed to 
detect that bile would pass into the duodenum. 
If pain occurred the tube was freed to be 
clamped again in 2 or 3 days for another test. 
This test determines the possibility of open- 
ing the sphincter of Oddi with the full secre- 
tory pressure of the liver. In cases of spasm 
or inflammatory stricture too great to be over- 
come, there result obstruction, dilatation of 
the ducts, and, unless the clamp be removed, 
rupture of the suture line in the duct with dis- 
charge of bile around the tube. The presence 
of bile in the stools has also been used to de- 
termine the patency of the sphincter of Oddi. 
Pribram has advocated injection into duct 
through drainage tube of a radio opaque sub- 
stance and then an x-ray film to determine 
passage of fluid through sphincter. 
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Fig. 2. 
drainage. 


Bottle in correct position for gall-bladder 


Acting upon the thought in a suggestion 
made to patients by Dr. John F. Erdmann, 
that they eat something about midnight to 
decrease the drainage into the dressing during 
the morning hours, an hourly measure of the 
bile drainage during the day was recorded. 
Especial attention was directed to the amount 
of bile drained following meals. In this way 
the physiological response of the sphincter of 
Oddi can be determined by the amount of 
drainage into the bottle during periods just 
before and after meals. There will be an in- 
crease of drainage into the bottle following 
meals when the sphincter of Oddi does not 
respond and open after food is taken. In 
Figure 1 the amount of biliary drainage de- 
creased following breakfast and luncheon, and 
after dinner there was no drainage from the 
tube. This method is applicable only when 
the end of the drainage tube is higher than 
the common duct, otherwise syphonage of bile 
might occur. 

Figure 2 represents a method which has been 
devised by Dr. John F. Erdmann of attach- 
ing the collecting bottle for gall-bladder drain- 
age to the patient. 

In some instances in which a patient does 
not respond to this test after a period of time 
sufficient for an inflammatory stricture to 
have subsided the administration of bella- 
donna results in the usual physiological re- 
sponse. This is indicative of spasm of the 
sphincter. 
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Fig. 3. Pus in biliary drainage; daily microscopic report. 


Another method that was tried and dis- 
carded because of the strain upon the suture 
line from vomiting, was to test the flow of bile 
into the duodenum following magnesium sul- 
phate and olive oil stimulation through the 
duodenal tube. In case of the response of the 
sphincter there was an increase in volume of 
dark bile flowing from the duodenal tube with 
a decrease in flow into the bottle from the 
common duct drainage tube. This method 
would be applicable in prolonged drainage 
after the wound had thoroughly healed. The 
response to food intake is thought to be more 
reliable even when the administration of bel- 
ladonna is necessary. 

In cases in which obstruction was the only 
factor, the drainage tube could be removed 
safely as soon as there was a definite response 
after a meal. We do not feel that any case 
can be decided on this test alone as infection 
plays a part in all. Other and further tests are 
necessary before the tube can be withdrawn 
safely. 
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Fig. 4. Biliary sediment in drainage bile; daily micro- 
scopic report. 


TESTING FOR SIGNS OF INFLAMMATION 


Pus in the biliary discharge is an index of 
the inflammatory reaction within the duct 
(Fig. 3). A daily microscopic examination of 
the drainage from the first specimen obtained 
at operation until the tube is removed will fur- 
nish valuable information. As a rule, there is 
pus in the operative specimen of all cases but 
those of simple common duct stone. In the 
simple stone cases the operative specimen will 
show an occasional pus cell but no clumping 
of cells. On the second day after operation, 
there will appear frank pus in the bile in large 
amounts. The presence of the tube may be 
responsible for this. In a few days, 10 to 14, 
the pus disappears and only a few white 
cells will be found. In the severely infectious 
cholangitis cases pus will be present in the 
operative specimen and it may continue to be 
found for longer or shorter periods of time. 
The infection of the glands in the wall of the 
common duct and the smaller bile capillaries 
may result in a purulent discharge in the bile 
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for many weeks or months. The tube should 
not be removed until the purulent discharge 
has ceased and there is to be found only an 
occasional white cell such as may be caused 
by the presence of the tube. 

The colon bacillus is the most common 
organism associated with common duct stone 
and cholangitis. Daily cultures are also very 
likely to be contaminated by other organisms 
on the tube or from the dressings. This means 
of testing the length of time for drainage has 
been discarded. 


SEDIMENTATION OF BILE 


Crystals of calcium bilirubinate and bile 
sand in the biliary drainage have an especial 
significance. The drainage tube should not be 
removed so long as crystals appear in any 
quantity. Cholesterol crystals rarely appear 
in the bile after the first week during which 
the fragments of the stone are being washed 
out. The analysis of common duct bile during 
the postoperative period rarely shows choles- 
terol in any but very small amounts. In any 
case in which cholesterol is present in the bile 
in any appreciable amount together with 
crystals of cholesterol, usually in fragments 
of stone, that does not clear up within a few 
days, there is a strong suspicion that a stone 
was overlooked in the duct at the time of 
operation. 

Calcium crystals in any quantity appear- 
ing in the bile after cholecystectomy have 
been noted in cases of associated pancreatitis 
and the appearance of large amounts of pan- 
creatic ferments in the bile drainage. It may 
be shown by further experience that the drain- 
age tube should be retained in cases of an 
associated pancreatitis so long as large num- 
bers of calcium crystals appear. 

The persistence of calcium bilirubinate 
crystals (Fig. 4) takes place in patients who 
have a continuation of pus and a colon bacil- 
lus infection. In patients with this combina- 
tion, the tube is retained after the pus dis- 
appears, the sphincter is proved to be operat- 
ing normally and so long as there are calcium 
bilirubinate crystals present in any quantity. 
It is difficult to describe quantity in this re- 
spect. In our laboratory the sign of plus- 
minus is reached before removing the tube. 
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This insignia is used when in a non-centrifuged 
specimen there is occasionally found a small 
portion of calcium bilirubinate. No tube in 
these patients has been retained long enough 
to discharge a specimen in which, after search- 
ing through many specimens, some crystals 
could not be found. Following discharge from 
the hospital fragments of calcium bilirubinate 
crystals have continued to be found in plus- 
minus amounts in specimens obtained by 
duodenal tube drainage. 


PANCREATIC FERMENTS 


The presence in the biliary drainage of 
large amounts of pancreatic ferments, espe- 
cially lipase and protease, does not permit the 
early removal of the tube. The excoriation of 
the abdominal wall about the wound is a pain- 
ful complication. This can be prevented by 
retaining the tube until there is little likeli- 
hood that drainage from the sinus will be pro- 
longed. The presence of pancreatic ferments 
in large amounts in the biliary drainage must 
occur in those patients in whom the pan- 
creatic duct opens into the common bile duct 
above the sphincter. Their presence indicates 
an admixture of bile and pancreatic juice in 
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Fig. 6. Bile salt content; biliary drainage; daily chemical 
analysis. 





the common duct. In such instances especial 
precaution should be observed against re- 
moval of the tube before inflammatory or 
spasmodic changes of the sphincter have 
undergone resolution. Prevention of wound 
excoriation can be obtained in this way 
(Fig. 5). 


TREATMENT OF PANCREATITIS 
BY BACTERIOPHAGE 


In a recent series of patients with subacute 
pancreatitis the bacteriological department 
has been administering a specific bacterio- 
phage against the colon organism. Retention 
of the tube in the common duct and drainage 
has been of value in the recovery of specimens 
for testing for bacteriophage and the presence 
of colon bacillus. This series of patients has 
proved of interest and a later report will 
follow. 


CHEMICAL EXAMINATION OF THE BILIARY 
DRAINAGE; TOTAL VOLUME; ICTERUS INDEX 
AND CHOLESTEROL CONTENT OF THE BLOOD 


A daily chemical analysis of the bile for bile 
salts, cholesterol and pancreatic ferments has 
been carried out on routine drainage cases. 
This phase of the observation has confirmed 
the previous findings of Greene, Walters and 
Frederickson. A drop-in bile salt output fol- 
lowing operation is an indication for intensive 
liver therapy by the intravenous adminis- 
tration of glucose, sodium chloride and fluid 
(see Fig. 6). 


High cholesterol figures in the common duct 
bile that do not disappear quickly following 
operation are suggestive of retained stone. 

The daily postoperative blood cholestero! 
has been found to vary greatly in patients 
without any apparent cause. It is not con- 
sidered to be of assistance in determining the 
proper time for removal of the drainage tube. 

Blood bile acid tests have been discontinued 
by the laboratory as they are considered un- 
reliable and of no assistance in the treatment 
of these patients. 

As to the icterus index, of van den Bergh 
reactions are important but they do not assist 
in the removal of the tube. The changes 
indicated have been restored to normal limits 
before the local condition, as evidence by ex- 
amination of the biliary drainage. 


HEALING OF THE BILIARY SINUS 


Drainage of the common duct that is con- 
trolled by examination of the biliary drainage 
should result in almost immediate cessation of 
bile drainage upon removal of the tube. A 
small spot of bile stained serum is all that 
should collect on the gauze pad after the tube 
is removed. In some instances belladonna is 
kept up following removal of the tube to in- 
sure solid union of drainage incision in com- 
mon duct. 


SUMMARY 


1. The relief of obstruction by drainage 
can be determined to have been accomplished 
when the sphincter of Oddi responds to the 
food test. Clamping the tube to determine 
the state of the sphincter of Oddi is not a 
necessary procedure. 

2. The presence of pus in the biliary drain- 
age may be taken as the period of active in- 
flammation within the duct. 

3. Daily cultures of the biliary drainage are 
not reliable in determining the necessary 
drainage period. 

4. Sedimentation of bile with crystalline 
formation, especially of calcium bilirubinate, 
should cease before the tube is withdrawn. 

5. Pancreatic ferments in the biliary drain- 
age contra-indicate removal of the tube before 
the sphincter of Oddi has been definitely 
restored to normal, as shown by the food test. 
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6. Daily bile salt determination of the 
biliary drainage, as has been previously deter- 
mined, is a distinct aid in treating liver failure 
in patients with badly damaged hepatic sys- 
tem the result of obstruction and infection. 

7. Prolonged drainage of the common duct 
does not seem to be essential in most cases, to 
meet the requirements for which drainage 
was instituted. Careful analysis of the biliary 
drainage and response of the sphincter of 
Oddi are essential in determining the time of 
drainage necessary. 

8. A careful analysis of the case during the 
postoperative period giving special attention 
to the function of the sphincter of Oddi, to 
the chemistry of the bile, microscopic study 
for crystalline sediment and pancreatic ferment 
determination is of great importance in the 
administration of specific postoperative med- 
ical therapy. 
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g. Earlier removal of the common duct 
drainage tube may be possible when specific 
postoperative medical therapy is instituted 
and carried out. 
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OVARIAN FUNCTION AND OCCURRENCE OF MENOPAUSAL 
SYMPTOMS FOLLOWING HYSTERECTOMY 


RUDOLPH MARX, M.D., F.A.C.S., H. R. CATCHPOLE, Px.D., anp B. J. MCKENNON, B.A., 
Los ANGELES, CALIFORNIA 


T is a general clinical experience that 
| hysterectomy tends to hasten the onset of 
menopause. All investigators have come 
to this conclusion, but they do not agree on 
the question of whether the retention of one 
or both healthy ovaries has a retarding and 
mitigating effect on the appearance and in- 
tensity of menopausal symptoms. 

Graves believed that the so called meno- 
pausal symptoms are observed with virtually 
the same frequency after removal of the 
uterus with or without removal of the ovaries. 
He attributed the symptoms to a break in the 
utero-ovarian functional harmony and re- 
garded the retention of ovarian tissue after 
hysterectomy as of little physiological value, 
and even productive of possible harm to the 
patient. Polak held a similar opinion. 

On the other side of the question are Ses- 
sums and Murphy, Stacy and Hawks, who 
claimed after many hundreds of observations 
that hysterectomy usually hastens the onset 
of menopause but menopausal symptoms occur 
in more patients, appear sooner, and are more 
severe when all ovarian tissue is removed than 
when one or both ovaries are saved. 

In cases of supravaginal hysterectomy 
where enough functioning endometrium had 
been preserved to retain signs of menstrua- 
tion, as in 36 per cent of the cases of Sessums 
and Murphy, menopausal symptoms were 
much less likely to appear than in the re- 
mainder of hysterectomized patients. 

Lecéne and d’Allaines reported 130 cases of 
high fundal hysterectomy with ovarian con- 
servation. In 128 of these patients menstrua- 
tion persisted, and of these only 1o per cent 
showed any premature symptoms of meno- 
pause. 

These and similar clinical observations seem 
to indicate that the greater the amount of nor- 
mal endometrium preserved in hysterectomy, 
the less likely are menopausal symptoms to 
follow. 


This assumption would also explain the dif- 
ference of opinion among gynecologists rela- 
tive to the value of preserving ovarian tissue 
in hysterectomy. The retention of a certain 
amount of endometrium appears to be of 
equal importance for the retardation of meno- 
pausal symptoms as the conservation of ova- 
rian tissue. The more radically the uterus, and 
especially the endometrium, are removed in 
the respective techniques followed, the more 
likely are menopausal symptoms to develop. 

During the last few years numerous investi- 
gators have tried to establish the actual re- 
lationship between the activity of the endo- 
metrium and ovarian function, using animal 
experimentation. In the guinea pig Loeb 
found that the removal of a considerable part 
of the uterus was followed by prolongation 
of life and function of the corpus luteum, 
which prevented ovulation as long as it was 
functionally active. He concluded that the 
endometrium in the guinea pig produced an 
internal secretion which had an abbreviating 
effect on the life of the corpus luteum. 

Sessums and Murphy made a thorough ex- 
perimental study of the gross microscopic 
structure of rabbit ovaries removed several 
months after hysterectomy. They found that 
hysterectomy in the rabbit brings about de- 
generative changes in the ovaries. In a num- 
ber of the hysterectomized rabbits in which 
endometrium had been autotransplanted, they 
found less inhibitory and degenerative changes 
in the retained ovaries. They concluded that 
the endometrium elaborates a hormone which 
influences the ovary. 

Zimmermann made similar experiments on 
rabbits with corresponding results. From 
their experiments on mice and rats, Parfenofi 
and Winter came to like conclusions. 

In the human ovary anatomical changes 
such as cystic degeneration and atrophy have 
frequently been found after hysterectomy, but 
these changes are neither constant nor specific. 
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Of the clinical symptoms which are sup- 
posed to be characteristic of the menopause, 
manifestations like vertigo, headaches, in- 
somnia, increase of reflex irritability, etc., are 
not specific enough to be used for diagnostic 
purposes. Only the peculiar symptom com- 
plex called “hot flushes” seems to be a singular 
vasomotoric phenomenon originating in a dis- 
turbance of the normal utero-ovarian-pitui- 
tary balance. Several theories have tended to 
show that “hot flushes” are not directly pro- 
duced by a disturbance of one of the gonadal 
glands, but by a secondary disturbance of 
other endocrines, such as the adrenals, the 
thyroid, or both. Even if the mechanism by 
which “‘hot flushes” are produced is not yet 
understood, they are generally accepted to be, 
in the ultimate analysis, an indication of a 
deficiency of the normal utero-ovarian func- 
tion. We refer to the monograph of Zondek 
for the symptomatology of “hot flushes.” 

In order to obtain a physiological measure 
of the influence of hysterectomy on ovarian 
function, the biological method of hormone 
assays has to be used. Satisfactory laboratory 
methods for the estimation of ovarian func- 
tion have been developed by Zondek, Frank 
and Goldberger, Fluhmann, and others. This 
new approach to the problem was recently 
used by Tamis for the estimation of the in- 
fluence of hysterectomy on ovarian function 
and the occurrence of menopausal symptoms. 

Zondek and the other investigators found 
that normal women continuously excrete the 
follicular hormone called estrin throughout 
their menstrual life. Before ovulation and 
menstruation, considerable amounts are found 
in blood and urine. The gonadotropic hor- 
mone of the anterior pituitary lobe, prolan-A, 
is found less consistently and in smaller 
amounts in blood and urine of the normal 
woman. With the cessation of ovarian func- 
tion following the natural menopause, as well 
as after castration by surgery or the x-ray, 
estrin was found to be absent while prolan was 
present in increased amounts in the majority 
of cases. The presence of definite amounts of 
estrin in blood and urine is considered under 
normal conditions to be a sign of ovarian 
activity. Absence of estrin in several tests is 
Suggestive of ovarian deficiency. If the ab- 
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sence of estrin is associated with repeated 
findings of considerable amounts of prolan-A, 
complete ovarian failure is apparent. 

Our own investigations cover 21 cases in 
which total or supravaginal hysterectomy had 
been performed with as much ovarian tissue 
preserved as seemed advisable, both or at 
least one of the ovaries being retained. In one 
case which showed good estrin output only a 
part of one cystic ovary had been preserved. 
We made at least two, and in the majority of 
the cases four hormone assays for estrin at 
weekly intervals when possible. Four of the 
cases studied were followed up with further 
hormone studies 5 and 6 months after the first 
assay. In the majority of cases we made two 
or more estimations for prolan-A. Following 
the example of Zondek and Kurzrok, we used 
for these investigations only urine analyses, 
24 hour specimens being taken for each single 
test. 


Prolan-A. For precipitation of prolan from urine 
we have used routinely a method modified from 
Zondek in preference to newer described techniques. 
To a 2/25 aliquot of the total 24 hour urine which 
had been rendered slightly acid to litmus was added 
21% volumes of 95 per cent ethyl alcohol. The pre- 
cipitate was separated by centrifugalization, washed 
with 95 per cent alcohol, then washed with ether. 
After removing all traces of ether the resultant dry 
powder was taken up in distilled water and the super- 
natant solution injected in graduated doses into im- 
mature female mice in 3 twice daily doses. These 
animals were observed for vaginal canalization and 
cornification at the fifth to sixth days, and asa final 
check their ovaries were removed and examined his- 
tologically. 

Female sex hormone (estrin). A portion of the 24 
hour urine was acidified with strong hydrochloric 
acid (20 c.cm./liter) and boiled. The urine was run 
through an ether extractor. The extract was sa- 
ponified by boiling with 5 per cent potassium hy- 
droxide. The resulting solution was neutralized, 
re-extracted with ether, and the combined extracts 
distilled to dryness. The oil recovered from this 


‘stage was taken up in suspension with distilled 


water and its content of estrin determined by the 
injection of graduated doses into adult castrated 
virgin female mice and by repeated readings of their 
vaginal smears. 


Our estrin findings in normal sex mature 
women were from 1o to 75 mouse units in 
the 24 hour specimen of urine depending on 
the time in the cycle. There is a premenstrual 
rise in estrin and a falling off at the onset of. 
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TABLE I 











Diagnosis 


Menses 


Type of 
operation 


Date of 
operation 


Time Result of 
R Date Kevaeer s hormone assay Sent 
te and first wiediaies 
Y | hormone 


assay Estrin 





Prolan-A 





Fibrosis and 
hyperplasia 
uteri 


Metror- 
rhagia 


Total hyster- 
ectomy 





Fibroids _ 
Hyperplastic 
endometrium 


Normal 


Total hyster- 
ectomy 


| 
9-13-34| 1-10-35] 4 mos. | Neg. 50 m.u. 


6- 5-33] 1-12-35 yr. Io m.u.| 50 m.u. 


Hot flushes 
1-16-35 Neg. starting 
1-24-35 20 m.u.| 25 m.u. 
1-30-35 Io m.u. 





No hot flushes 
2-16-35 . | 20m.u.| 50 died; 25 nega- 
3-11-35 4om.u.| tive 





Fibroid 
Endocervi- 
citis 


Menor- 
rhagia 


Total hyster- 
ectomy 


5-23-33] 4-15-35 20m.u./ 50m.u. 


Hot flushes 
started 6 wks. 
p-0.; continu- 
ing. 


47-30-35 .| 20 m.u.] less than 50 m.u. 





Fibroids 

Pregnant 2 
mos. 

Inevitable 
abortion 


Normal un- 
til present 
pregnancy 


Total hyster- 
ectomy. Left 
salpingec- 
tomy 


4-27-33| I-11-35 Neg. 


Hot flushes 
2-14-35 Io m.u. occasionally 
2-28-35 ro m.u. 


3-16-35 Io m.u. 





Fibroids 

Hyperplastic 
endometrium 

Cysticovaries 


Menorrhagia 


Total hyster- 
ectomy.Right 
salpingo- 
oophorectomy 


10-31-31] 1-16-35 Neg. 50 m.u. 


Hot flushes 
started 3 mos, 
p.o; now 
dimin. 


2- 1-35 5 m.u. 
2-28-35 20m.uU. | 25 m.u. 





Fibroids 

Laceration 
cervix; 
cystic R. 
ovary 


Dysmenor- 
rhea. 

Normal 
otherwise 


Total hyster- 
ectomy. Right 
Salpingo- 
oophorectomy 


No hot flushes 
thus far 


4-16-35 80 m.u. | less than 50 m.u. 
47-24-35 10 m.u. | 50 m.u. 
§~ =-35 80 m.u. 





Fibrosis 
Endocervi- 
citis 


Menor- 
rhagia 


Total hyster- 
ectomy. Right 
salpingo- 


oophorectomy 


Hot flushes 
started 4 wks. 
p.o. 


less than 50 m.u. 
less than 50 m.u. 


4-26-35 
5- 3-35 





Fibroids 

Cystic ovaries 

Hyperplastic 
endometrium 


Menorrhagia| Total hyster- 
ectomy. Left 
salpingo- 
oophorecto- 
my; partial 
resection 
right ovary 























7-15-33) 9-17-34 


No hot flushes 
I0- 2-34 




















menses, giving one peak of production. There 
is a second peak corresponding to the time of 
ovulation. Between these limits the estrin 
varies as above mentioned. 

There is a peak of prolan elimination at 
ovulation and a secondary rise at premen- 
struation. Otherwise, prolan values are min- 
imal. We place the normal limits for prolan 
at 0-25 mouse units/24 hours. 


ANALYSIS OF TABLES 


Table I contains a short compilation of the 
important clinical facts and the hormone 
findings of 8 women between the ages of 33 
and 38 upon whom total hysterectomy had 
been performed. The time lapse between the 
total hysterectomy and our hormone assays 
varied from 3 months in Case 6, to 3 years and 
3 months in Case 5. The average of the estrin 
output was normal in 4 of the 8 cases (Cases 





2, 3, 6, 7), was reduced in 3 cases (Cases 1, 
4, 5), and was increased in one (Case 8), which 
was examined 14 months after operation. This 
patient showed in one urine specimen 160 
mouse units of estrin, which we consider about 
double the normal upper limit. This finding is 
especially remarkable since only a part of one 
cystic ovary was preserved during operation. 
It substantiates our observation that it is not 
so much the amount of ovarian tissue re- 
tained that influences the hormone picture 
and clinical symptoms after hysterectomy, 
but the biological efficacy of such tissue. 

The estrin average of 2 of the 3 other cases 
in which one ovary had been removed was also 
higher than in the 4 cases in which both ova- 
ries had been retained. 

In so far as the prolan output is concerned, 
6 of the 8 cases (Cases 1, 2, 3, 4, 5, 6) showed 
in one urine specimen an increase to at least 
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Type of 


Diagnosis operation 


| 


| Date of | 
operation 
| 
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TABLE II 


| ] 
Time 
Result of 
between ae 
assay and first 
si hormone 
assay 


Present 
_ Clinical 
Symptoms 





Estrin | 





Fibroids Menorrhagia| Supravaginal 


hysterectomy 


6-29-31 


ro m.u. No hot flushes 
20 m.u. 
20 m.u. 


80 m.u. 


a° 335 
3- 9-35 
3-16-35 
3-23-35 


3 yrs. 
8 mos. 


25 m.u. 
50 m.u. 


} 
} 
Prolan-A | 
| 
| 
| 





Fibrosis 
uterus 


Menorrhagia 
Dysmenor- 
rhea 


Supravaginal 
hysterectomy 


§-31-31 


2-12-35 | No hot flushes 
2-19-35 


to m.u. 
10 m.u. 


50 m.u. 
Negative 





Fibroids Menorrhagia| Supravaginal 


hysterectomy 


10- 3-28 


2-18-35 25 m.u. | No hot flushes 
2-25-35 | 
$~ 4°35 | 
3-11-35 | 


Negative Hyperthyroid 





Fibroids Normal Supravaginal 


hysterectomy 





Supravaginal 
hysterectomy 
Left salpin- 
gectomy 


Normal 
until 
pregnancy 


Tubal preg- 
nancy 3 mos. 

Interstitial 

Ruptured 


7-28-31) 11-26-34 


Mice died No hot flushes 
Mice died | Hypertension 
Mice died | and head- 

50 died; 25 neg. | aches 


2-26-35 
$= 5°35 
3-12-35 
3-19-35 





Negative | No hot flushes 
I2- 0-34 


|12--12-34 Negative 


5-28-35 50 m.u. 





Fibroids 
Cyst right 
ovary 


Menorrhagia| Supravaginal 
hysterectomy 
R. salpingo- 
oophorectomy 


10-15-24|1I-20-34 





Never hot 
flushes 


Negative 


Negative 


{ 
12-30-34 5 m.u. | 
| 

11-27-34 
| 





Fibroids 
Cyst left 
ovary 


Irregular 
Dysmenor- 
rhea 


Supravaginal 
hysterectomy 
anc left sal- 
pingo-oophor- 
ectomy 


12-29-28 


| Hot flushes 
started 
recently 


a> 9-458 
I- 8-35 





Normal 
until 
pregnancy 


Pregnancy 
term — 
Dystocia 


Supravaginal 
hysterectomy 
postcaesarean 


4-23-34|1I- 2-34 


No hot flushes 

Menses at long 
irregular 
intervals 


Negative 
II- 9-34 
11-20-34 
47-24-35 
S~ 3-35 
§-1I-35 


Negative 
Less than 50 m.u. 
Less than 50 m.u. 





Normal 
until 
pregnancy 


Pregnancy 
term, 

Dispropor- 
tion; right 
cystic ovary 


Supravaginal 
hysterectomy 
postcesarean 
right salpingo- 
oophorectomy 


























50 mouse units, which is believed to be an 
indirect indication of a certain ovarian defi- 
ciency. 

Five of the 8 cases with total hysterectomy 
(Cases 1, 3, 4, 5, 7) showed “hot flushes,” 
in Case 7 starting as early as 4 weeks, in Case 
3, 6 weeks, and in Cases 5 and 1, 3 and 4 
months after operation, respectively. In 3 of 
the cases with “‘hot flushes,’’ Cases 1, 4, 5, the 
estrin level was lowered, at the same time the 
prolan level was raised. In Case 3 the estrin 
output seemed virtually normal, but one urine 
specimen showed increased prolan. One pa- 
tient, Case 7, presented “‘hot flushes” in spite 
of showing 40 mouse units estrin, and prolan-A 


10 —6-31/10-31-34 


Hot flushes af- 
ter operation; 
disappeared 


Negative 


|II- 7-34 
11-28-34 


Negative 
12- 6-34 

















of less than 50 mouse units in two urine speci- 
mens. 

Table II presents 9 cases of supravaginal 
hysterectomy between the ages of 22 and 38. 
The time lapse between operation and first 
hormone assay varied from 6 months in Case 
16 to 10 years 1 month in Case 14. 

The estrin output was virtually normal in 
4 cases, Cases 9, 11, 12, 13; diminished in 4 
cases, Cases 10, 14, 15, 16, and practically 
absent in 1, Case 17. It is interesting that 
Cases 11 and 12,aged 35 and 36, showed a good 
estrin output of from 20 to 80 mouse units 
daily, 6 years 5 months and 4 years 9 months 
respectively after supravaginal hysterectomy. 
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TABLE III 





| 


Type of 


N hy 
lenses operation 


Diagnosis 


| 


| Date of 
joperation 


Time | 


between 
Date loperation 
| and first 
| hormone 


| assay | Estrin 








Result of 


hormone assay Present 


clinical 
symptoms 


hormone 
assay 





Prolan-A 





Fibroids Supravaginal 


hysterectomy 


| | 
8-31-31| 6-—30-34| 2 yrs. 5 m.u. | 


Mice died No hot flushes 
60 m.u. 


60 m.u. 


8-15-34] 10 mos. 
8-25-34 





Metror- 
rhagia 


Supravaginal 
hysterectomy 


R. ovarian 
Cyst. Hyper- 
plastic endo- removal right | 
metrium ovary | 

Cystic left 
ovary 4 | 














| Fibroids | Regular; 
| Hy perplastic | dysmenor | hysterectomy} 
endometrium | rhea 
| | 
38 | Fibroids 





| 


| hy: an 





| 


10-31-31} 8-24-34] 2 yrs. 


Supravaginal | 5-14-32| 8-29-34] 2 yrs. Neg. 


| = 
| 
Menorrhagia| Supravaginal | | 2-13- iG 1-22-34] 8 yrs. Neg. 


No hot flushes 
Regular 
menses 


160m.u. 
40 m.u. 
80 m.u. 
60 m.u. 
40 m.u. 
40 m.u. 


Negative 
9- 3-34] 10 mos. 
9o- 7-34 
9-14-34 
4-24-35 
5- 3-35 


Negative 
less than 50 m.u. 
less than 50 m.u. 








Hot flushes 
recently; 
regular 
menses before 


Hot flushes; 
disappeared 
recently 


9- 5-34] 3 mos. | Neg. 
9-13-34] 10 M.u. 


9-21-34} 5m.u.| 50 m.u. 





50 m.u. | 
1-29-34 Neg. Mouse died 
2- 5-34 — 
ie 
2-12-34 Neg. 

















Four of the 9 cases (Cases 9, 10, 13, 15) 
showed an increased prolan output of at least 
50 mouse units, 2 of these (Cases 10, 15) 
showed at the same time a diminished output 
of estrin. 

In Case 15 we observed the beginning of 
“hot flushes” at the age of 37, 7 years after 
supravaginal hysterectomy and left salpingo- 
oophorectomy. At the same time we ob- 
served the hormone picture typical of estab- 
lished menopause. Aside from this case, “hot 
flushes” were noted only in patient, Case 17. 
In the latter complete ovarian and pituitary 
failure were apparent. Supravaginal hyster- 
ectomy and right salpingo-oophorectomy had 
been performed on this patient after caesarean 
section, but unquestionably the remaining 
ovary had ceased functioning at the time of 
hormone assays, 3 years 1 month following 
operation. At that time “hot flushes” previ- 
ously complained of, had also disappeared. 

In Case 16, aged 22 years, a supravaginal 
hysterectomy had been performed after cae- 
sarean section with retention of 2 healthy 
ovaries. Six months after this operation 
estrin was found to be absent in 2 of 3 urine 
specimens without a corresponding increase 
of prolan. We examined this patient again, 
5 and 6 months later, and found in each of the 
two last specimens 20 mouse units of estrin, 
showing an improvement of the ovarian func- 
tion. 


Table III shows 4 cases of supravaginal hys- 
terectomies between the ages of 40 and 46 
years. Case 21, aged 46, showed the hormone 
picture of the last stage of menopause, 8 years 
after hysterectomy. ‘Hot flushes” from which 
the patient suffered previously, had disap- 
peared. Case 20, aged 45, presented the hor- 
mone picture of menopause, 2 years 3 months 
after operation. Up to the time of the hor- 
mone assays this patient had shown traces of 
regular menstruation. She first experienced 
“hot flushes” at the time of an expected 
menstruation, which failed to occur, and has 
since suffered from “hot flushes” with exacer- 
bations at regular intervals. 

Case 18, aged 40 years, showed excellent 
estrin output 2 years 10 months after opera- 
tion. Case 19, aged 40 years, showed in one 
of the urine specimens of the first series of 
four, 160 mouse units, and 4o to 80 mouse 
units in the three other ones. She had still 
regular menses 3 years after supravaginal 
hysterectomy with retention of one cystic 
ovary. Two other hormone assays 5 and 6 
months following the first study showed still 
40 mouse units of estrin in each specimen. 
The study of this case also supports our ‘con- 
tention, brought forth in discussing Case 8, 
that the functional potency rather than the 
amount of retained ovarian tissue determines 
the hormone picture and clinical symptoms 
after hysterectomy. 
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DISCUSSION AND COMMENT 


In our first table we observed the profound 
influence of total hysterectomy on the hor- 
mone picture and the vasomotor system. The 
average age of the patients was 36 years. In 
spite of the fact that 7 of the 8 cases were 
examined as early as 3 months, and not later 
than 1 year 11 months after total hysterec- 
tomy, and only 1 case as late as 3 years 3 
months after operation, the average time 
elapsed being less than 17 months for the 8 
cases, we found an increase of prolan in 6, and 
a definite diminution of estrin in 3 of the 8 
cases. Five cases presented ‘“‘hot flushes,”’ 4 of 
these starting as early as 1 to 4 months follow- 
ing operation. 

In comparison with the 8 cases of total 
hysterectomy, the g cases of supravaginal 
hysterectomy of the second table show a dif- 
ferent hormone picture and clinical symptoms. 
The average age was 3314 years. Eight of the 
g cases were studied from 3 to 10 years after 
operation. The average time elapsed between 
operation and first hormone assay was more 
than 4 years 9 months, more than 3 times as 
long as the average time of 17 months for our 
series of total hysterectomies. 

In spite of the length of time elapsed since 
operation, 4 of the cases with supravaginal 
hysterectomy still showed normal estrin out- 
put. Case 11 showed in one urine specimen as 
much as 80 mouse units 6 years 5 months fol- 
lowing supravaginal hysterectomy. In 5 cases 
estrin output was diminished. Only 4 showed 
increase of prolan. Only 2 presented “hot 
flushes,” in 1 case starting 7 years after opera- 
tion. One patient showed indications of men- 
strual flow. 

Even in 2 patients 40 years of age (Table 
IIT), we see a normal, or better than normal, 
estrin output, and no prolan, 3 years after 
supravaginal hysterectomy. 

Considering all points, the contrast be- 
tween the hormone picture and clinical symp- 
toms after total and after subtotal hysterec- 
tomy is impressive and striking. In the ma- 
jority of the total hysterectomies we observed 
a rapid increase of prolan and a less rapid de- 
crease of estrin. ‘Hot flushes” occur almost 
immediately following the operation. Com- 
pared with this, cases of supravaginal hyster- 
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ectomy show much less violent changes of the 
hormone picture, occurring more gradually, 
and in the majority of cases appearing after 
a period of several years. “‘Hot flushes”’ occur 
also much less frequently and much later 
after supravaginal hysterectomy. 

If we summarize the cases in our three 
tables with reference to occurrence of “hot 
flushes,” without considering the ages of the 
patients, and attempt to co-ordinate the ap- 
pearance of “hot flushes’? with the known 
clinical facts and with the corresponding hor 
mone pictures, we note the following: 

At the time of our investigations “hot 
flushes’’ were present in 7 of 21 cases. In addi- 
tion, 2 patients reported having experienced 
“hot flushes” previous to the hormone assays. 
In 6 of the 7 cases exhibiting ‘“‘hot flushes,” 
prolan was increased; in 5 of them the estrin 
output was relatively diminished but not en- 
tirely absent. In 2 it was found to be within 
the general average. These observations cor- 
respond with similar findings of Tamis. Only 
one case presented ‘“‘hot flushes’”’ in spite of 
apparently normal findings of both estrin and 
prolan. 

Three of our 13 cases of supravaginal hys- 
terectomies which showed menses after opera- 
tion did not develop “‘hot flushes’’ during the 
period of menstrual function. 

Among our 8 cases of total hysterectomies 
we found 5 manifesting “hot flushes” of 6 
showing an increase of prolan. However, 
among 13 cases of supravaginal hysterec- 
tomies we found only 2 presenting ‘‘hot 
flushes” of 6 with a high prolan level at the 
time of our investigations. 

These findings indicate first that the in- 
crease of prolan is not necessarily associated 
with the production of ‘“‘hot flushes’; second, 
that with an equal rise of the prolan level 
“hot flushes” are more apt to occur in cases 
of total hysterectomy than in cases of supra- 
vaginal hysterectomy. 

It seems that “hot flushes’ are more likely 
to develop the more abruptly the uterine func- 
tion and the normal utero-ovarian-pituitary 
balance are disturbed, as it occurs in total com- 
pared with supravaginal hysterectomy. 

We were surprised to find in our second and 
third series how long the ovary can continue 
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to function after supravaginal hysterectomy. 
We see normal quantities of estrin in two 
women 35 and 36 years old, more than 4 and 6 
years following supravaginal hysterectomy. 
This and our other observations contradict the 
contention of Polak that the life of the ovary 
after hysterectomy averages only 2 years (at 
least so far as cases of supravaginal hyster- 
ectomy are concerned). 

One of the great difficulties precluding gen- 
eral conclusions concerning the influence of 
hysterectomy on ovarian function springs 
from the fact that hysterectomy is rarely ever 
performed without pre-existing pelvic pa- 
thology involving uterus and ovaries, and in- 
directly the pituitary gland. Even if a uterus 
is removed after caesarean section, as in two 
of our cases, we must consider the profound 
changes made by the pregnancy on ovaries 
and pituitary gland. And there is some basis 
for the supposition that the loss of the uterine 
body in these cases may retard the return of 
the sex glands to their normal function, pos- 
sibly by inducing the persistence of the corpus 
luteum. 

It is also likely that other pathological con- 
ditions for which hysterectomy was _ per- 
formed may influence the postoperative hor- 
ome picture. For instance, Aschheim and 
Zondek report that in a considerable percent- 
age of the cases with uterine fibroids they 
found an increase of prolan in the urine prior 
to any interference, an observation which we 
have also made in a limited number of cases. 
And we are not sure whether this tendency to 
a high prolan output may not persist after 
removal of the fibroids and account in part for 
the numerous findings of high prolan after 
hysterectomy. 

We already have mentioned 2 of our cases 
in which ovarian cysts and hyperplasia of en- 
dometrium were found during operation. In 
spite of preservation of only one, and only 
half of one cystic ovary respectively, a con- 
dition of hyperestrinism persisted 1 and 3 
years afterwards as it undoubtedly had ex- 
isted before operation. 


CONCLUSIONS 


By reason of the limited number of our 
cases and the insufficient period of our ob- 


servations, we feel able to make only a few 
general conclusions. 

1. There is a striking contrast between the 
hormonal picture and occurrence of “hot 
flushes” following total hysterectomy and 
supravaginal hysterectomy. The hormonal 
picture and clinical symptoms of menopause 
appear earlier and more marked after total 
hysterectomy than after supravaginal hys- 
terectomy. 

2. The preservation of even a small part of 
the uterus seems to have a retarding and miti- 
gating effect upon the appearance of retro- 
gressive changes in the pituitary-ovarian func- 
tion and the occurrence of menopausal symp- 
toms. 

3. Our studies seem to support the theory 
that the uterus elaborates a catalytic principle 
acting upon some part of the pituitary-ova- 
rian hormonal mechanism, regulating its 
normal balance and functional harmony. 

4. The amount of estrin output after hys- 
terectomy is determined more by the bio- 
logical quality than by the amount of ovarian 
tissue retair.ed. 

5. Occurrence of “hot flushes” after hys- 
terectomy is associated in nearly every in- 
stance with an increase of prolan, and in the 
majority of cases with a decrease of estrin. 

6. Ina few cases manifesting “‘hot flushes,”’ 
average amounts of estrin and, in rare in- 
stances, normal prolan may be found. On the 
other hand, diminution or even complete 
absence of estrin and increase of prolan, oc- 
curring independently or together, are not 
necessarily associated with ‘‘hot flushes.” 
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Fig. 6. Finger inserted beneath adrenal along upper pole of kidney to hilum; traction 
made downward and outward to bring down adrenal. 
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PERATIVE intervention in cases of disease 
of the adrenals has assumed an important 
place in the literature in recent years. 

Great advances have been made in the study of 
the physiology, secretory activity, and pathology 
of the adrenal, and its amazing association with 
abnormalities of the genital system. Since Gordon 
Holmes’ publication of a case of virilism, in which 
the removal of a tumor of the adrenal was fol- 
lowed by a striking disappearance of hirsutism, 
mammary atrophy, and hypertrophy of the cli- 
toris, there have been many reports of surgical 
attack of the adrenal. In the very extensive litera- 
ture which is now to be found on the subject, one 
finds many extraordinary cases. Remarkable 
restorations to normal have followed the removal 
of benign and malignant tumors of the adrenal. 
Broster has reported many cases of adrenal hyper- 
plasia associated with masculinization in pre- 
viously normal women. By means of unilateral 
adrenalectomy, great improvement is reported to 
have followed in some of his cases. Recent articles 
by Crile, Goldzieher and Koster, Walters, Cahill, 
and others have increased the interest in the sur- 
gery of the adrenals. Their articles, however, 
show marked difference of opinion as to the proper 
method of approach and the technical details of 
the operation. 

Crile says: ‘‘In several cases, with the patient 
in the prone position on the table, we have made 
the approach along the lumbar muscles through a 
vertical incision, believing that in this way we 
would approach the gland on its posterior aspect 
and by a shorter route. The special advantage of 
this method was that the nerves and blood vessels 
could be seen more directly, but the procedure had 
limitations due to the position of the patient on 
the table. 

‘We have also made a vertical incision toward 
the anterior aspect of the adrenal along the tip of 
the twelfth rib, but this method entailed too much 
contact with the peritoneum. 
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“Recently, our method has been to make a 
modified kidney incision. This incision, running 
from behind forward, terminates at about the 
middle of the twelfth rib, and is carried down 
vertically. The incision must be large enough to 
admit the hand into the renal space. Every bleed- 
ing point must be securely tied before the deeper 
dissection is begun. Since good exposure is essen- 
tial, by means of a right-angled retractor, the 
twelfth rib is raised and the bloodless field is dis- 
closed. After the renal fascia has been adequately 
incised, a long vessel may be seen in the renal fat, 
the vessel which, as stated above, marks the trail 
to the adrenal gland. The first step is to mobilize 
the upper pole of the kidney and to depress the 
entire kidney when usually the yellow curved 
edge of the adrenal pancake may be seen. If the 
adrenal is not seen, the hand is introduced, and 
by palpation toward the vertebral column and 
the great abdominal vessels, the external ear-like 
border of the adrenal will be felt.’ 

Crile, in speaking particularly of denervation 
of the adrenals, says: “If the first denervation 
produces none of these beneficial results, it will be 
because the diagnosis is incorrect. . . . In correctly 
diagnosed cases the second denervation will be 
followed by further improvement” (i.e., a second 
operation on the opposite side). 

In speaking of operations for adrenal hyper- 
plasia, Goldzieher and Koster say: ‘The opera- 
tive treatment consists of the partial removal of 
the glandular structure. This can be done by 
removing either one adrenal or doing subtotal 
bilateral adrenalectomy. Since both adrenals 
must be inspected to avoid overlooking adenoma, 
single or multiple, and since the exposure of the 
left adrenal is slightly simpler, the right one is 
approached first. Spinal anesthesia provides a 
maximum relaxation. The patient is placed in the 
position which the operator considers most favor- 
able for an extraperitoneal approach to the kid- 
ney. Our incision extends from the tip of the 
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Fig. 1. Operation for simultaneous exposure and comparison of adrenal. 1, Position 
of patient; chest and pelvis supported on thick pads; abdomen dropped down. 2, Bi- 
lateral incisions on each side of median line. 3, Division of fascia. 


twelfth rib obliquely to the anterior superior 
spine down through the muscular wall and fascia 
to the perirenal fat. The peritoneum is now 
opened and both ovaries are palpated and in- 
spected. In the absence of any ovarian tumor the 
peritoneum is closed. The fatty capsule is then 
opened, the kidney is thoroughly mobilized to the 
same extent necessary to accomplish a nephrec- 
tomy comfortably, and it is then dislocated down- 


ward and anteriorly. It is covered by a lap sponge 
and retracted by a flexible retractor. The fingers 
are now introduced toward the diaphragm into 
the fat, which is found above the former situation 
of the upper pole of the dislocated kidney and 
the adrenal is located by its granular feel. The 
fat is stripped from it by stick-sponges, and it is 
thoroughly inspected and palpated for both gross 
enlargement and adenomatous undulations on 
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Fig. 2. 1, Division of latissimus dorsi. 2, Division of serratus magnus. 3, Incision 
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the surface. If a solitary tumor is found, it should 
be shelled out. If this is not possible, the gland 
should be removed. After double ligation of the 
upper vascular pedicle (inferior phrenic branch) 
and section, the ligature on the distal side is used 
as a tractor by means of which the progressive 
freeing of the posterior and anterior surfaces and 
inner border of the gland is facilitated. The hilus 
is then seen with the main vascular pedicle. The 
latter is ligated and the gland is cut free. A cigar- 
ette drain is placed down to the perirenal fat to 
the upper pole of the kidney, which is replaced in 
its bed, and the wound is closed in layers. If no 


tumor has been found, a similar procedure is car- 
ried out on the left side. If inspection here fails 
to reveal a tumor, the presumptive diagnosis is 
adrenal cortical hyperplasia and the left adrenal is 
then removed, as previously described. In very 
obese patients it may become necessary to remove 
the twelfth rib in order to obtain an adequate 
exposure. This procedure was necessary in one of 
our cases. 

“Five cases of adrenal cortical hyperfunction 
treated surgically by unilateral adrenalectomy 
have been described. Four of the patients were 
benefited, and one died.” 
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Fig. 3. The twelfth rib and spinal muscles have been 
drawn apart, exposing Gerota’s perirenal fascia. 


Broster says: ‘The trans-thoracic route has 
been used in the majority of these cases, under 
gas and oxygen anesthesia. This is the easiest 
approach, in view of the fact that the adrenal vas- 
cular pedicle allows a slight range of upward 
movement. It has the disadvantage of creating an 
artificial pneumothorax, with its concomitant 
respiratory distress. Two cases were artificially 
induced prior to operation. One proved satis- 
factory, but in the other repeated needling led to 
a mild staphylococcal infection. To obviate these 
difficulties a subdiaphragmatic route has now been 
attempted, by fracturing the last rib at its neck 
and retracting this upward with the diaphragm. 
This exposure is not so satisfactory, and a delicate 
delivery of the adrenal may be impeded by sud- 
den diaphragmatic movements, which can only 
be controlled by expert anesthesia. Inaccessi- 
bility, deep bleeding, delicate traction on a friable 
organ through what may be a spasmodically 
movable and confined space, are the main diffi- 
culties of the operation.” 

Cahill et al, say: ‘In addition, it is possible, by 
palpation of the opposite adrenal, to corroborate 
the findings of the air injection X-rays concern- 
ing the presence of an opposing adrenal. In fat 
subjects the information derived from palpation 
is often uncertain, and the palpation of a mass 
combined with a shadow by X-ray are both sug- 
gestive evidence of a functioning adrenal. 
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Fig. 4. Gerota’s fascia opened, exposing kidney and 
adrenal immediately above it. 


“The oblique incision began at the ensiform 
and extended along the costal flare until ade- 
quate exposure was obtained, depending on the 
obesity of the patient. The exposure was facili- 
tated by use of an elevated bridge on the table, 
situated so that the costal flare is opened and 
subcostal area projected forward as often used in 
common bile-duct exposure. The _ posterior 
parietal peritoneum was opened to the right of 
the duodenum, and across and above the colon. 
On deflection this exposed the adrenal and renal 
area. 

“The right adrenal presents more difficulty 
than the left because it enlarges to a considerable 
degree around the vena cava, and its central vein 
is short and empties directly into the cava. The 
vessels were first ligated and divided, and then 
the tumor was delivered with its fascia. The liga- 
tion of the veins on the left side was much easier 
because the central vein empties into the left 
renal vein and is directly accessible. 

‘Manipulation of the tumor before the ligation 
of the vessels was avoided, first, to prevent possi- 
ble metastases from that cause, and second, to 
prevent the possibility of large amounts of 
adrenal secretion being injected into the circula- 
tion. To this has been attributed the collapse 
that sometimes occurs immediately following the 
operation. Such collapse appeared to be a reac- 
tion similar to the injection of large doses of 
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epinephrine. The retroperitoneal approach to the 
left adrenal was just above the colon, and care 
was taken not to injure the splenic vessels lying 
between the adrenal and the tail of the pancreas.” 

Walters, in describing his technique says: ‘* We 
have found the lateral, posterior lumbar incision, 
with the patient lying on the side, to be a satis- 
factory method of exposing a suprarenal gland. 
The incision is similar to that used in approaching 
the kidney, and, with the kidney retracted down- 
ward, excellent exposure of the suprarenal gland 
is obtained, permitting performance of whatever 
surgical procedure is indicated. This approach 
has the advantage of avoiding opening the general 
peritoneal cavity; thus, it carries reduced surgical 
hazard. Its disadvantages, as compared with the 
transperitoneal abdominal approach, are that it 
is impossible to compare the two suprarenal 
glands simultaneously, and that a little delay is 
caused by the necessity of changing the patient 
‘rom one side to the other in order to expose the 
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opposite suprarenal gland. Whichever incision is 
chosen, in female patients, the ovaries should be 
examined by palpation after an opening has been 
made in the peritoneum.” 


IMPORTANCE OF ACCURATE KNOWLEDGE OF 
CONDITION OF BOTH ADRENAL GLANDS 


A critical study of the literature reveals numer- 
ous instances in which an examination of the op- 
posite adrenal was deceptive, and led in some 
cases to serious complications. Palpation by 
means of abdominal incisions has often been 
found unsatisfactory, and occasionally entirely 
deceptive. In those cases in which attempts have 
been made to evaluate the condition of the 
adrenals in order to compare them with a hand 
in the abdomen I have found it almost impossible 
to make a definite determination; and if there was 
a question as to which should be operated upon, 
it was frequently difficult to make a decision. 
The use of the roentgen-ray, either a plain film 
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Fig. 7. Kidney drawn down and out with retractor, 
adrenal being freed. 


or intravenous urogram, or after air has been 
injected within the perirenal fascia, has proved 
far from conclusive in various cases. Some opera- 
tors frankly admit that before determining what 
should be done, the position of the patient must 
be changed so that lumbar incision may be made 
on the opposite side to explore the other adrenal. 
Such a procedure was employed in several of my 
cases. With the patient lying on one side, by 
means of a typical curved renal incision one ad- 
renal was exposed. Then the patient was turned 
over on the opposite side, and the other adrenal 
was exposed. Careful measurements were made 
on each side, and I was able to determine what 
operative procedure should be undertaken; but 
these methods have proved difficult to carry out, 
and time-consuming. It seemed evident that if 
both adrenals could be exposed without moving 
the patient, the operative procedures would be 
greatly facilitated. I wish herewith to present a 
technique which I have found very satisfactory 
for simultaneous bilateral exposure, study of, and 
operation upon the adrenals. 


OPERATIVE TECHNIQUE FOR SIMULTANEOUS 
EXPOSURE AND STUDY OF THE ADRENALS 

The patient is placed face downward upon the 
table, with a pad beneath the chest and another 
beneath the pelvis and lower extremities (Fig. 1, 
2). The abdomen drops down between. An in- 
cision is made first in the right back, beginning 
5.5 centimeters from the median line and about 
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Fig. 8. Left adrenal has been exposed by technique 
similar to that employed on opposite side. 


3 centimeters above the last rib. From there it 
is directed downward and outward to a point 
8 centimeters from the median line to the crest of 
the ilium (Fig. 1). With an expert assistant the 
left side may be operated upon simultaneously, 
and valuable time thus saved. The incision is car- 
ried through the fat and fascia, exposing the latis- 
simus dorsi muscle (Fig. 1, 3) which is divided 
completely (Fig. 2, 7), thus exposing the serratus 
magnus muscle, which in turn is divided (Fig. 
2, 2). The incision is carried upward, not only 
through that portion of the muscle which goes to 
the twelfth rib, but also through that which goes 
to the eleventh rib, thus exposing a large area of 
the costovertebral ligament (Fig. 2, 3). An in- 
cision is then made through the conjoined portion 
of lumbodorsal fascia just external to the outer 
border of the sacrospinalis muscle (Fig. 2, 3). By 
blunt dissection the tissues are freed from the 
under surface of the costovertebral ligament, care 
being taken to avoid tearing into the pleura by 
going somewhat toward the spinal column. A 
finger is then inserted and the costovertebral liga- 
ment is divided for at least 4 to 5 centimeters 
(Fig. 2, 4). This completely liberates the twelfth 
rib and allows it to be drawn outward and forward 
to such an extent as to afford an excellent view of 
the structures beneath. By the free division of 
muscles, and the costovertebral ligament de- 
scribed, we have found it unnecessary to resect 
the last rib. In most patients a layer of more or 
less considerable retroperitoneal fat is next en- 
countered. This is stripped off, thus exposing 
the fascia which surrounds the kidney and ad- 
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Fig. 9. Special double retractor used to draw spinal muscles together for simulta- 


neous exposure of both adrenals. 


renal, and is usually known as Gerota’s fascia 
(Fig. 3). This fascia is stripped away from the 
outer edge of the quadratus lumborum muscle, 
and, in most patients, it is then possible to see 
the kidney and also the adrenal through the thin 
iascial covering. In fat patients this is not possi- 
ble, but they both may be easily recognized by 
palpation. A tear is then made through Gerota’s 
fascia ata point between the kidney and adrenal 
and the wound is enlarged and opened out, thus 
exposing structures within the capsule, the ad- 
renal above and the kidney below (Fig. 4). The 
udrenals lie immediately above and in close ap- 


position to the kidneys (Fig. 5). They are held in 
this position by the dorsal veins, which come off 
from the renal pedicle (Fig. 5). In Figure 5, B, 
the relation of the adrenal to the fascia renalis 
(Gerota) and to the kidney is graphically shown 
on section. The finger is easily pushed inward be- 
tween the adrenal and kidney until the hilum is 
reached (Fig. 6). By making traction downward 
and outward, and also with the assistance of 
clamps on the fascia, the adrenal is drawn toward 
the surface of the wound. In young, thin patients 


we have actually been able to make the adrenal 
In this position, by means 


almost touch the skin. 
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Fig. 10. Following a decision that both adrenals are in Fig. 12. Portion excised from right adrenal. 
a condition of marked hyperplasia’ or considerable enlarge- Fig. 13. Ligatures placed separately by penetrating left 
ment, a ligature is placed around right adrenal. adrenal with clamp. 
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Fig. 11. Excision of outer third of right adrenal. 


















PE EOP WSOP TCS PL Oe 


sae 


YOUNG: 








SIMULTANEOUS EXPOSURE AND OPERATION ON 





THE ADRENALS 187 


Wound.on rig -gide packed 


Fig. 14. Excision -ompleted. 


of the Kuttner dissector, the adrenal may be 
sasily separated from surrounding fat and ad- 
hesions (Fig. 7) while the kidney is being drawn 
downward and outward by a retractor. Having 
thus exposed the adrenal completely, a careful 
survey is made to determine the presence of 
pathological conditions (adenomas or other tu- 
mors, hyperplasia, etc.). Even though a patho- 
logical condition deserving of surgical attack is 
present, it is certainly not safe, in many in- 
stances, to proceed without seeing and carefully 
examining the opposite adrenal. I, therefore, 
proceed to expose the left adrenal by the same 
technique described for the right. As stated 
above, it may sometimes be advisable to have an 
assistant surgeon work upon the left side while 
the operator is exposing the right adrenal. Hav- 
ing now satisfactorily exposed both adrenals, a 
special retractor recently designed for this work 
is introduced (Fig. 8). As seen here, by means of 
a double-acting screw the retractor blades, which 
slide upon the lateral bars, can be forcibly ap- 
proximated so as greatly to compress the spinal 
muscles (sacrospinalis and quadratus lumborum) 
on each side, and thus greatly enlarge the wound. 
It is then possible to compare accurately the two 


adrenals to determine the pathological conditions 
present, and to decide what should be done 
surgically. In the case herein depicted, the draw- 
ings of which were made at the operating table by 
Didusch, both adrenals were found to be markedly 
hyperplastic. The surfaces were somewhat irregu- 
lar, but there was no evidence of adenomas or 
other tumors. The condition was typical of that 
described by Broster and Vines as responsible 
for the sexual abnormalities present in this case 
(hirsutism, lack of mammary development, mas- 
culine voice and bodily hair distribution, hyper- 
trophied clitoris, and a vagina opening into the 
urethra). It was decided accordingly to remove a 
considerable portion of each adrenal. Figure 1o 
shows the ligation of the right adrenal, and 
Figures 11 and 12, the excision. On the left side 
the adrenal was larger and broader, and it was 
decided to place two ligatures after puncturing 
the adrenal with a curved clamp (Figs. 12 and 
13). After having arrested all bleeding points, the 
wound was closed with cigarette drains emerging 
from the upper angle of the wound (Fig. 14), the 
muscles and fascia being approximated in layers. 

The postoperative treatment is similar to that 
employed by various operators after adrenalec- 








bo -dorsal 
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Fig. 15. Closure of wound in layers with catgut; ciga- 
rette drains at upper angle. 


tomy. A drop in blood pressure and a rise in 
pulse may for a time be quite disturbing, but my 
patients have responded to stimulation by 
adrenalin and the use of intravenous infusions of 
5 per cent glucose, and in one case, a blood 
transfusion. 

Bilateral resection of the adrenals has now been 
carried out in 5 cases and the technique here 
described has apparently been entirely satisfac- 
tory. There has been no case of gross tumor 
among these cases, but I am confident that 
through the same incision a tumor of considerable 
size could easily have been removed extraperi- 
toneally. Should the operator wish to explore the 
peritoneal cavity, on one side, little difficulty 
would be experienced in so doing, and in carrying 
out intraperitoneal operation. Should the adrenal 
tumor be very large, it might be desirable to 
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enlarge the incision along the costal border, but 
because of the very large exposure obtained by 
the use of the muscle compressing retractor and 
the liberation of the twelfth rib on each side by 
division of the costovertebral ligaments, I be- 
lieve that the exposure would be entirely satis- 
factory in almost all cases, including adrenal 
denervation. 
CONCLUSIONS 

The rapid growth of interest in diseases of, and 
surgical attack upon, the adrenals has been 
stressed. The great desirability of exposing and 
comparing the two adrenals before carrying out 
surgical operations upon one or both of them has 
been emphasized. The unfortunate results from 
previous inability to visualize the two adrenals, 
except by clumsy technique, in which the patient 
is operated upon first on one side, and then turned 
over and operated upon on the other, have been 
cited. A plan of operation, in which the patient is 
kept in one position on his face, and the two 
adrenals exposed for simultaneous examination 
and decision as to the operative attack, has been 
described in detail, with numerous drawings 
which were made at operation by Didusch. Very 
satisfactory results have been obtained in the 
cases in which this technique has been employed. 
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cal literature Finney and Rienhoff give 

credit for the first conception of gastric 
resection to ‘‘a certain famous professor, highly 
respected and renowned among the medical pro- 
fession of Philadelphia.’”’ This statement is based 
on the authority of Merrem of Giessen who, in 
1810, contributed a monograph entitled “Certain 
Surgical Operations and Experiments on Animals, 
Illustrated by Facts.’ Although the name and 
source of the information could not be discovered, 
they believe, after study of all available data and 
comparison of dates, that the famous surgeon 
alluded to was John Jones, a native of Philadel- 
phia who was the first professor of surgery in 
King’s College, NewYork. Merrem’s experiments 
on dogs led him to the conclusion that pyloric 
resection was possible; his criteria of operability 
would be acceptable today. 

Practically all authors ascribe the experimental 
work of Gussenbauer and Kaiser, performed 66 
years after that of Merrem and almost a century 
after that of John Jones, as the basis for resection 
of the human stomach. The first pylorectomy in 
man is generally credited to Péan and was per- 
formed on April 9, 1879. He removed the pylorus, 
closed the lesser curvature, and anastomosed the 
duodenum to the cut end at the greater curvature. 
Péan, however, in his article states that ‘‘a con- 
frére of Arras’’ had done a resection before him 
for a tumor of the gastric pylorus. Péan’s patient 
died of the operation as did the patient of Rydi- 
gier on whom a gastric resection was done the 
following year. Rydygier, on November 16, 1880 
resected the pyloric segment of the stomach with 
3 centimeters of the duodenum and did an end- 
to-end anastomosis. 

Billroth had the distinction of performing the 
first successful partial gastrectomy on February 
13, 1881. He was quoted in 1877 as speaking 
about the operation of gastrorrhaphy for a fis- 
tulous opening in the stomach thus: ‘‘From this 
operation to the resection of a piece of carci- 
nomatous stomach there is still only a bold step 
to be taken.”” His early operative mortality was 
64 percent. In 1881 Woelfler, Billroth’s assistant, 
reported 3 cases in which successful pyloric re- 


3 very thorough research into the medi- 


sections had been performed and 1 case in which 

he was unable to do a resection, but in which 

the first gastro-entero-anastomosis was performed 

anterior to the transverse colon. Von Stacker, in 

1885, did the first posterior gastro-enterostomy. 
GASTRIC RESECTIONS, SUBTOTAL 

Billroth I. In the first 2 gastric resections, which 
were performed by Péan and Rydygier, after the 
gastric segment had been removed with more or 
less of the duodenum, the duodenal end was su- 
tured to the cut gastric stump near the greater 
curvature after the additional opening near the 
lesser curvature was closed. In Billroth’s first 2 
cases the duodenum was sutured near the lesser 
curvature, thus more nearly restoring the normal 
physiology (magenstrasse) and requiring less mo- 
bility of the duodenum. He later changed to the 
method used by his predecessors because (a) the 
emptying of the stomach was better when there 
was no dependent pouch, (b) there was no fear 
of a diverticulum on the lesser curvature side, 
and (c) the suturing was less difficult. Rydygier 
noted this point in an article in which he claims 
priority to Billroth. Rydygier also made a point 
of the fact that he used a midline incision while 
Billroth first used a right rectus exposure, later 
changing to the midline. 

The operation which is referred to as the first 
method of Billroth is one in which there is an 
end-to-end anastomosis of the duodenum with the 
inferior portion of the gastric stump (Fig. 1). Its 
advantages may be cited: it is the most nearly 
physiological reconstruction of the gastro-intesti- 
nal tube; the cardiac portion of the stomach can 
be mobilized by stretching and dividing the re- 
taining bands posteriorly (Horsley). We have 
found that the duodenum can usually be mobilized 
without great difficulty, a procedure that is of 
great assistance in effecting such an end-to-end 
anastomosis without undue tension. The disad- 
vantages outnumber, however: 

1. There is danger of leakage at the so called 
“deadly triangle.” 

2. It is difficult to bring the duodenal end to 
the gastric stump if the resection has been wide. 
A narrow excision for carcinoma, unless the tumor 
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Fig. 1. The Billroth I gastric resection and anastomosis. Other examples 


of this type of gastroduodenostomy. 


is very early and small, is worse than useless. 
The surgeon who consistently uses this operation 
may be too conservative in the amount of stomach 
resected in order to effect an anastomosis. 

3. The danger of tension on the duodenum is 
ever present. 

4. Some difficulty is experienced in suturing 
the thick wall of the stomach to the thin one of 
the duodenum. 

5. If the carcinoma recurs locally it may cause 
pyloric obstruction, a complication that is less 
frequent in the modifications of Billroth’s second 
operation. 

Schoemaker’s modification. This method, which 
makes use of a special large curved clamp, is 
applied rather frequently in Europe. It allows 
the removal of a large portion of the pylorus and 
lesser curvature, which is the “dangerous” area 
for gastric ulcer, but it is doubtful if the amount 
removed is sufficient to warrant its application 
for cancer. 

Kirschner describes a “tubular resection”’ 
method which is very similar. He does not men- 
tion the use of Schoemaker’s clamp. The tubular 
resection may be completed by gastroduodenal 
anastomosis or both stumps may be closed and a 
gastro-enterostomy performed. 

The chief advantage of either method seems to 
be that the long tubular stomach thus formed may 
be sutured to the duodenum without tension even 
though a lesion high on the lesser curvature has 
been excised (Fig. 1). Pauchet accomplished a 
similar result for ulcer high on the lesser curvature 
by excising the usual prepyloric segment and then 
a second curved segment of stomach on the lesser 
curvature where the ulcer was situated. He closed 
the superior diagonal portion, then sutured the 
gastric and duodenal ends together, or did an 
end-to-side anastomosis with the jejunum by the 
method of Pélya. This method is not advocated 
for cancer. 





Kocher modification. Kocher developed this 
method after he had done 16 cases following the 
Billroth I technique and 2 by Billroth II with 
a 66 per cent mortality. He then closed the 
gastric stump entirely and sutured the duodenal 
end into the gastric wall making a new stoma, 
usually on the posterior wall, but occasionally on 
the anterior (Fig. 1). He claimed that his mor- 
tality rate was only 16 per cent after thirty such 
operations. In describing the method the author 
stressed the fact that there must be rigorous 
asepsis; continuous sutures must be used through- 
out and good clamps are absolutely necessary. 
He used the Murphy button where there was any 
tension. This device was in common use at that 
time for gastro-intestinal anastomosis. 

The advantages of the Kocher modification are 
as follows: 

1. There is less danger of soiling the suture line 
than in the Billroth I method. 

2. Hendel (of the Czerny clinic) claims that 
it restored the anatomical relations better than 
the other methods. 

The Kocher operation “has been rather gen- 
erally discarded” (Horsley). The disadvantages 
are considerable: 

1. It is impractical for the performance of ex- 
tensive resections. 

2. There is danger of leaving too much stomach 
in order to effect an approximation of the two 
ends, which really requires overlapping. 

3. The posterior wall is often inaccessible 
because of adhesions making the posterior suture 
very difficult to place. 

4. The danger of infection of the suture placed 
deeply posterior is great. 

Haberer-Finney modification. Haberer termed 
this method a ‘“‘termino-lateral gastro-duodenos- 
tomy.” It consists, after removal of the pyloric 
segment, of closing the duodenal end and bringing 
the side up to anastomose with the gastric open- 
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Fig. 2. Other modifications of the Billroth I procedure. The technical details are 


described in the text. 


ing (Fig. 2). It is said to have all the advantages 
that Billroth I has over Billroth IT with no danger 
of jejunal ulcers. It may be possible to mobilize 
the gastric stump somewhat but the success of 
the operation depends upon the successful mobil- 
ization of the duodenum. The ampulla of Vater 
always has lain directly opposite the new gastro- 
duodenal stoma. 

This method has had several disadvantages 
pointed out and objections raised: It is difficult 
to perform if there is much fat in the mesentery 
or in cases with ulcer where there is periduodeni- 
tis. The clamps must be applied very near the 
newly closed end of the duodenum and may dis- 
turb it. Haberer never found this harmful and 
he points out that the use of a clamp may not 
be necessary if the costal arch is high and broad. 
Some have objected to the procedure saying that 
there is traction on the anastomosis, but this pull 
is said to disappear when the clamps are removed. 
The patient usually vomits bile the first day 
after operation but the vomiting is no worse 
than after a cholecystgastrostomy and never per- 
sists. We ourselves have had no experience with 
this operation. 

Mayo modification. Mayo also devised a special] 
curved clamp for partial gastric resection which 
enabled him to resect higher on the lesser curva- 
ture than was usually done. He then closed the 
upper curved part and anastomosed the gastric 
ends as is done after a sleeve resection (Fig. 2). 
Mayo laid stress on the division of the viscera 
and omentum with the actual cautery to avoid 
the dissemination of cancer cells. The chief ob- 
jection to this technique is the limited number of 
cases to which it is applicable. 

Horsley modification. This technique varies 
irom the first method of Billroth in that an in- 


cision is made down the anterior aspect of the 
duodenum, parallel to the canal and at right 
angles to the transverse duodenal incision which 
it joins; it is flared open and made almost large 
enough to fit into the gastric opening. A few 
stitches are placed near the greater curvature, 
but otherwise the width of the stoma corresponds 
to that of the proximal gastric incision (Fig. 2). 
It is the most perfect physiologically since Bill- 
roth’s early cases, because the peristaltic wave 
carries the food down along the lesser curvature 
and directly into the duodenum. Horsley claims 
that convalescence is smoother because the stom- 
ach empties well. This Horsley operation is a 
decided improvement over the other modifications 
of the Billroth I procedure, and, in the hands of 
its master originator, is suitable for the majority 
of carcinomas situated in the distal third of the 
stomach. 

Billroth IT. By the creation of his second 
method Billroth made possible the removal of 
many tumors which were not previously resect- 
able. Billroth did a gastro-enterostomy first and 
then excised the tumor bearing segment. This 
order has been reversed and many other varia- 
tions used since the original operation (Fig. 3). 
The principal factors in the variations consist of 
the following: (1) treatment of the gastric stump; 
(2) special opening for the anastomosis; (3) loca- 
tion of this opening; (4) position of the jejunal 
loop with reference to the colon and transverse 
mesocolon; (5) treatment of the jejunum; and 
(6) direction of the jejunum. 

The advantages of the second method of Bill- 
roth and the modifications of this method of pro- 
cedure over the first method may be enumerated 
as follows: 

1. Wider resection is possible. 
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2. The difficulty of approximating the seg- 
ments to re-establish intestinal continuity is not 
encountered. 

3. The danger of leakage is less. 

4. There need be no tension on the anasto- 
mosing sutures. 

5. The Billroth II method is usually done more 
quickly than Billroth I. 

6. It can be performed in two stages. We have 
never considered the two-stage resection to be 
practical for any operable gastric cancer unless 
pyloric obstruction (especially in elderly patients) 
is a predominant feature of the case. It seems 
best under such circumstances to relieve the im- 
mediate danger of continued pyloric obstruction 
by quickly performing a gastro-enterostomy, re- 
serving the partial resection for cancer to be done 
at a later date. The Billroth II operation seems 
best adapted for this particular need. 

Per contra, the emptying time is longer; there 
is danger of “vicious circle’ formation and, in 
cases where an ulcer is the indication for operation, 
the danger of jejunal ulcer is greater when the 
gastric contents empty directly into the jejunum. 
These handicaps are much more significant in the 
case of ulcer than in carcinomas. 

Mayo employed a “posterior suture gastro- 
jejunostomy with the jejunum passing to the left 
and as short a loop as will reach the stomach pouch 
without tension.’”’ Subsequent to this descrip- 
tion, however, he described his modification of 
Billroth’s first method, which has been described 
above. 

Kronlein’s modification, described in 1888 was 
a foundation for many improvements. The seg- 
ment of stomach having been removed by a 
horizontal incision proximally, an end-to-side 
anastomosis was made with the jejunum (Fig. 4). 
This anastomosis was antecolic. The method was 
abandoned because the emptying time was too 


Billroth II anastomosis after gastric resection, 


and some of the more popular variations of this 


rapid. As seen in the diagram the proximal loop 
of jejunum is sutured to the lesser curvature. 

Mikulicz modification. This surgeon in 1808 
closed the gastric stump completely and then 
made a new opening on the greater curvature 
adjacent to the line of suture. The anastomosis 
was performed with the jejunal loop drawn up 
behind the colon through the transverse meso- 
colon (Fig. 4). The aim of this operation was to 
provide better drainage without such rapid 
emptying. In one instance Mikulicz successfully 
utilized this procedure as a two-stage operation. 

Hofmeister-Finsterer modification. These two 
men working separately excised a large portion 
of the stomach including almost the whole of the 
lesser curvature by making a wide oblique supe- 
rior section. The upper two-thirds of the incision 
was closed. A loop of jejunum was then brought 
up through the transverse mesocolon behind the 
colon and anastomosed to the lower third of 
the gastric opening (Fig. 4). The direction of the 
jejunal loop was right to left in contrast with 
that of Mikulicz. 

This method allows a wider resection than the 
second one of Billroth: it requires a shorter 
jejunal loop than the typical Pélya method and 
thus lessens the opportunity for kinking and the 
fear of too rapid emptying is eliminated. The 
so called “fatal triangle” is said not to be dan- 
gerous because the continuous catgut suture is 
made to extend past this point and down to the 
greater curvature. Horsley prefers this method 
to the more commonly practiced procedure of 
Polya. 

Roux modification. The “Y” method of Roux 
was originated quite early (described in 1893) 
and is considered today to have “‘little to recom- 
mend it” according to Horsley. As seen from the 
illustrations, after closing the gastric stump, the 
jejunum is severed 6 to 8 inches below its origin, 
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Fig. 4. Other modifications of the Billroth II procedure. 


the aboral end is sutured into the posterior wall 
of the stomach and the oral end into the side of 
the jejunum 3 or 4 inches below the gastrojejunal 
anastomosis (Fig. 5). 

No advantages are cited for this method in 
recent literature. It is very limited in usefulness 
since it can be considered only in extensive resec- 
tions when it is difficult to bring a jejunal loop 
sufficiently high or if division of the jejunum is 
necessary in order to resect a jejunal ulcer. 

The chief objection is that the duodenal con- 
tents are deliberately shunted away from the 
stoma of the gastro-enterostomy; the segment of 
jejunum between the stomach and entero-enteros- 
tomy receives only pure gastric juice, predisposing 
to ulcer formation. The procedure is long and 
too complicated to be generally practical. 

Pélya method. This modification of the Bill- 
roth II principle has been one of the most popular 
since Pélya’s description was published in rortr. 
His well known method of treating the gastric 
stump and restoring continuity of the alimentary 
canal after partial gastric resection is plainly 
shown in the illustration (Fig. 3). 

The procedure allows wide resection, in fact 
Pélya advised its use only after extensive re- 
sections. It shortens the technical steps with- 
out devitalization of the lower end of the gastric 
stump as in Billroth II. The serosa is everywhere 
approximated. The anastomosis is retrocolic, 
thus preventing the transverse colon from 
dragging down on the jejunal loop. Kirschner 
even terms this method and describes it as “the 
normal procedure.” 

Some disadvantages and warnings must not be 
forgotten. There is the possibility of too great 
tension on the jejunum and constriction of the 
loop by the transverse mesocolon. Mayo draws 


the gastric stump down through the transverse 
mesocolic opening and sutures it there to eliminate 
this danger of constriction of the jejunal loop. 
It is said that the emptying time of the stomach 
is too short. After a wide resection, it is occa- 
sionally impossible to bring the anastomosis to 
the level of the opening in the transverse meso- 
colon. 

Hartmann used the method of Reichel and 
Pélya but modified it to some extent. The open 
portion near the lesser curvature was sutured, 
thus making the opening somewhat narrower. 

Reichel’s description of this technique was pub- 
lished in 1908. The method is essentially the 
same. He stressed the point that the closed duo- 
denal stump should be peritonealized. 

The Balfour technique is similar to that of 
Reichel and Polya in that the side of the jejunum 
is anastomosed with the end of the gastric stump. 
However, he makes the anastomosis in front of 
the transverse colon and mesocolon, leaves a long 
duodenojejunal loop to prevent constriction of 
the colon and does a complementary entero- 
anastomosis (Fig. 3). 

There is no tension on the colon and no danger 
of jejunal constriction by the mesocolon. The 
entero-anastomosis prevents backflow and facili- 
tates drainage of the blind loop which is about 
30 centimeters long. Balfour claims that it is 
“safer, simpler and quicker.” “It can be used in 
practically every case.” ‘Postoperative compli- 


cations are less, its use is possible in extensive 
resections.” 

Moynihan I and II. Moynihan has described 
two different techniques of gastric resection in his 
book, both of which must be considered as modifi- 
cations of the Billroth II technique. The first 
method, in which the jejunum is used to close 
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stages in this operation. 


the gastric stump and restore the continuity of 
the alimentary tube will be briefly described. 
After ligation of the blood vessels to the lesser 
and greater curvature of the stomach, the duo- 
denum is clamped, cut, and the distal end closed. 
The stomach is clamped and cut above the tumor 
and the lower segment removed. Next the jeju- 
num is clamped and divided 6 to 8 inches below 
the duodenojejunal junction as in the Roux 
technique. The distal end of the jejunum is 


closed and its side brought to rest against the 


cut end of the stomach. An end-to-side anasto- 
mosis is then performed in the usual manner. The 
proximal jejunal end is inserted and sutured into 
the side of the distal loop 3 to 4 inches below the 
point of anastomosis at the greater curvature 
(Fig. 3). 

This procedure was said to require 7 or 8 min- 
utes longer in performance than the next one by 
its originator. The second method of Moynihan 
makes an end-to-side gastrojejunal anastomosis 
similar to that of Reichel and Pélya. However, 
the direction of the jejunal loop is from left to 
right, that is, from the greater to the lesser cur- 
vature of the gastric stump. The anastomosis is 
made anterior to the transverse colon and the 
jejunal loop is drawn up snugly so as to leave no 
redundant loop (Fig. 3). 

The advantages of this latter method are 
said to be: speed, lack of stasis in the duodenal 
end, complete gastric drainage, and isoperistaltic 
direction of the jejunal loop. Moynihan mentions 
three “hypnotic” extra sutures which he places 
for added security of the anastomosis. 

A “posterior no-loop” method was discarded 
because the time required was too great and too 
much arranging was necessary to secure accurate 
closure of the transverse mesocolon. 


Retrocolic anastomosis of 
distal end of jejunum to stomach 
prox. end to side of jejunum 


gastrojejunostomy illustrating the 


Sleeve resection. The usual indication for resec- 
tion of the median portion of the stomach is an 
hour-glass stricture from ulcer. Occasionally a 
carcinoma is diagnosed before either orifice is 
involved and a “sleeve resection” has been done. 
After freeing the segment by ligation of the blood 
vessels outside the adjacent lymph nodes and 
cutting between ligatures, clamps are placed and 
the tumor-bearing segment is removed. The two 
ends are then approximated and sutured together 
directly. The use of this method is rare and the 
danger of leakage is great but it must not be for- 
gotten. It is better judgment in most cases with 
this setting to remove all of the stomach distal 
to the superior line of excision and attempt a 
gastro-enterostomy with the cardiac or fundal 
remnant. The sleeve resection has been successful 
usually for carcinomas of the greater curvature 
which are often localized and papillary in struc- 
ture; it is hazardous for carcinomas on the lesser 
curvature as these tumors tend to extend along 
the longitudinal axis of the stomach. 

Cardiectomy. Excision of the cardiac portion 
of the stomach followed by gastro-esophagostomy 
has been carried out so rarely that no uniform 
technique has been worked out. In excision by the 
abdominal route the exposure of Marwedel is 
most satisfactory. The body of the patient is 
made. to be rounded forward in the region of the 
costal arch by a firm round cushion placed under 
his back. The incision extends from the ensiform 
process, running parallel to the left costal arch 
and one inch below it, to the tip of the tenth 
left costal cartilage. By retraction upward the 
seventh, eighth, and ninth ribs are exposed. The 
seventh costal cartilage is severed close to the 
sternum and the seventh, eighth and ninth carti- 
lages just anterior to the costochondral junctions. 
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The flap thus made is retracted upward and the 
cardia is exposed in a manner which is similar 
to that obtained by the Baudet-Navarro tech- 
nique. 

The technique used by Bier for a case of car- 
cinoma of the cardia and upper part of the lesser 
curvature will be described. The involved part 
of the stomach and cardia being freed from 
adhesions, the stomach was clamped and divided 
well below the tumor margin. The distal end of 
the stomach was closed, and again seized by a soft 
rubber clamp in order to draw it up toward the 
cardia. Using the segment to be excised, the 
esophagus and gastric antrum were approximated 
and the posterior suture placed before the tumor 
was removed. The esophagus was sutured into 
the anterior wall of the stomach just below the 
line of closure in the usual manner. The lesser 
and greater omenta were then repaired and an- 
chored. 

Bier’s patient had an unusually long sub- 
diaphragmatic portion of esophagus. This tech- 
nique, however, should be applicable when a case 
is considered resectable. The technical difficulties 
are great. Insomuch as 20 per cent of the 
gastric cancers seen at the Memorial Hospital are 
in the cardia, we have long‘hoped for an oppor- 
tunity to perform a cardiectomy. However, in 
every case so far gastroscopy has shown the 
terminal esophagus to be involved or the lesion 


was found otherwise inoperable after exposure 
of the cardia by the Baudet-Navarro technique. 


TOTAL GASTRECTOMY 


Historical. After the first total gastrectomy 
(1884) in man by Conner of Cincinnati which was 
unsuccessful, several others were performed with 
the same result. Maydl, in 1892, and Langen- 
buch in 1894 did extensive resections but they 
were subtotal. Schlatter of Zurich in 1897 per- 
formed the first successful total gastrectomy and 
anastomosed the esophagus and jejunum. Mac- 
Donald did the second and Brigham of Boston 
the third in 1898. Brigham demonstrated the 
possibility of duodeno-esophageal anastomosis. 
Two other successful operations were performed 
by Harvie and Richardson. Shortly after 1900 a 
number of cases were reported in succession and 
complete gastrectomy became a recognized sur- 
gical procedure differentiated from subtotal 
gastrectomy which has been described heretofore. 
Finney and Rienhoff made an analysis of 67 cases 
which were recorded in the literature before 1929 
that had the cardiac and pyloric sphincters re- 
moved with the body of the stomach followed by 
anastomosis between the esophagus and duo- 
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denum or jejunum. The operative mortality was 
53.8 per cent when total gastrectomy was done. 
In 55 cases which had less than 3 centimeters of 
the stomach left the mortality was only 25 per 
cent. 

Technique. Recent improvements in the tech- 
nique are two-fold: The first is the prevention of 
reflux material going from the stomach into the 
esophagus and the second is suturing the jejunum 
to the posterior wall of the esophagus before the 
stomach is removed. This last improvement was 
introduced by Moynihan and has been widely 
accepted and used. 

A midline incision is made about 8 inches long 
from the xiphoid to the umbilicus. After explora- 
tion the coronary artery is found and ligated. 
The nodes near the greater and lesser curvatures 
are left with the stomach when the curvatures are 
freed to the cardia and pylorus. A clamp is placed 
across the duodenum an inch below the pylorus. 
A second clamp is placed above at the cardiac 
sphincter. The duodenum is cut and the distal 
end closed. The entire stomach, which has been 
freed previously, is lifted up and used to pull the 
esophagus down below the diaphragm. It is 
usually possible to mobilize at least 1 inch. The 
jejunum is brought up antecolic and an anasto- 
mosis made with the esophagus in the usual 
manner using the stomach for traction until the 
posterior suture is placed. The stomach is severed 
at the cardia and the anterior part of the anasto- 
mosis completed. 

We have performed only one total gastrectomy 
which was successfully accomplished without 
great technical difficulties by using the Marwedel 
incision (parallel to left costal margin) and then 
excising the costochondral arch after the method 
of Baudet and Navarro. This exposure renders 
the level of the anastomosis easily accessible so 
that in our case we could anastomose duodenum 
to esophagus. 

Variations in this technique have to do chiefly 
with different methods of anastomosis. The end 
of the duodenum may be anastomosed to the end 
of the esophagus in rare cases where there is a 
long abdominal portion of the esophagus or the 
duodenum is unusually mobile. Under similar 
conditions a terminolateral anastomosis has been 
done between the end of the esophagus and the 
side of the duodenum below the closed end. 
When terminolateral anastomosis between the 
esophagus and jejunum is effected, a comple- 
mentary entero-anastomosis should always be 
done between the ascending and descending limbs 
of the jejunal loop. If a very wide anastomosis is 
done, the resultant pouch functions better as a 





196 SURGERY, GYNECOLOGY 


stomach. Reid has severed the jejunum near the 
duodenojejunal junction, sutured the distal end 
to the esophagus end-to-end and sutured the 
proximal end to the side of the jejunum a few 
inches below the esophagojejunal anastomosis. 
Some of these complicated procedures which 
lengthen the time of the operation seem inad- 
visable when one considers the very high operative 
mortality at best. Many of the reported operative 
deaths occurred during the procedure after the 
stomach was removed and before anastomosis 
could be performed; they were attributed to shock 
superimposed upon the poor general health of 
the patients. 
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REPAIR OF RUPTURE OF THE MALE URETHRA 


WitH Report or E1cut INJURIES FROM FALLING ASTRIDE A MANHOLE COVER! 


VINCENT J. O’CONOR, M.D., F.A.C.S., Cuicaco, ILLINOIS 


> \ROM the period of January 1, 1921, to 

January 1, 1934, we have had under our 

care 31 male patients suffering from trau- 

matic rupture of the urethra. Eight of these 

patients incurred this injury from falling astride 
a loose manhole cover (Fig. 1). 

A search of the literature and a survey of the 
available texts on urology and traumatic surgery 
failed to find mention of this particular type of 
accident in relation to urethral traumatism. Per- 
sonal inquiry, however, has disclosed the fact 
that in the larger metropolitan areas this injury, 
while in no wise as common as our own figures 
would indicate, occurs sufficiently often to de- 
serve comment. 

The blow received by the perineum in these 
cases is especially severe because the metal cover 
is swung violently upward and strikes as the body 
is lurching downward and forward. In the 8 
patients so injured the posterior bulbous urethra, 
close to the triangular ligament, received the im- 
pact. In none was the pelvis or other bones frac- 
tured. All presented the usual symptoms of 
injury to the anterior urethra—bleeding from the 
meatus, swelling and discoloration of the peri- 
neum, and difficulty in voiding. Fortunately all 
of these patients were seen relatively soon after 
the injury (Table I), and in only 3 patients was 
there any urinary extravasation. In one of these 
men, repeated futile attempts to pass a catheter 


Fig. 1. Manner in which fail astride a loose manhole 
cover occurs. 


through the urethra, before he was seen by us, 
undoubtedly accentuated the peri-urethral hem- 
orrhage and extravasation of urine. It was in- 
teresting to note that none of these men was 
injured in line of duty, so that the accident could 
not be classed as an occupational one. 

When the urethral floor is so severely trauma- 
tized that continuity is destroyed, the proximal! 
(vesical) portion is retracted and elevated by 
the pull of the strong fascial attachments of the 
urogenital diaphragm. The extent of the sepa- 
ration of the torn urethral edges depends largely 
upon whether the floor of the urethra alone is 
severed or whether the roof also is torn across. 
If the floor alone is injured and the roof of the 
urethra is intact, one may be fortunate enough to 
guide a small, soft rubber catheter (Wishard), 
passed over a fairly rigid stylet, by careful and 
close adherence to the roof of the urethra during 
the insertion. When this procedure is successfu! 
bladder drainage is supplied by the indwelling 
catheter and, unless there has been perineal ex- 
travasation or marked hemorrhage, no incision 
is necessary. In the latter event, single or multiple 
incisions in the perineum with adequate provision 
for drainage will suffice and the urethral lumen 
will restore itself along the indwelling catheter. 
This method was successful in Case 6 of our 
series. Except in instances of crushing injury of 
the floor of the urethra without separation of 
the urethra at the point of injury, catheterization, 
even carefully and expertly done, is rarely pos- 
sible. It should be emphasized that repeated 
unsuccessful attempts at catheterization only 
increase the local injury and add to the dangers of 
increased hemorrhage and deep seated infection. 

In all patients with rupture of the urethra from 
external violence the ease of repair and the rapid- 
ity of recovery depend largely upon the avoidance 
of unsuccessful catheterization and the recogni- 
tion of the necessity for immediate surgical in- 
terference. In these patients under discussion, as 
will be seen from the accompanying table, the 
problem was made easier by virtue of early opera- 
tion. In only one instance, Case 3, was urinary 
extravasation an important consideration. 

Until recently we favored the perineal approach 
in draining the bladder and in attempting prop- 
erly to restore the urethral lumen. While these 


‘Read at meeting of North Central Branch, American Urological Association, November 10, 1934, at Cleveland, Ohio. 
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TABLE I 
— oe Ne ee, a acaeanl mie an met penes ie 
Case Year seen | Age Occupaticn a Treatment | Stay in hospital 
I | 1923 16 | School boy 14 hrs. ee Perineal Fi ae 10 days wa 
2 | 1925 34 Clerk 6 hrs. Perineal ampere 12 days 
3 | 1927 | 38 Carpenter 30 hrs. | Supsagebie and perineal 23 days 
4 | 1928 ~ | 22 Salesman 12 hrs. Suprapubic —_ 18 days 
5 | 1928 | 54 Chauffeur 4 hrs. | — i | 10 days 
6 | 1928 i 42 | Fireman e. 12 hrs. | Tndwelling catheter one 8 days . 
7 | 1930 | 40 | Bookkeeper 12 hrs. Suprapubic | 21 days 
8 1930 32 Merchant | 10 hrs. Suprapubic | 19 days 





patients did well when so treated, and usually 
enjoyed a somewhat shorter hospitalization than 
those treated suprapubically, the resultant peri- 
neal and urethral scarring was always consider- 
able and necessitated subsequent frequent and 
repeated urethral dilatation over a prolonged 
period of time. In fact, urethral sounds must be 
passed several times each year to prevent the 
development of troublesome urethral stricture. 


Female ._ 












Fig. 2. A, Illustrates interlocking sounds (designed by 
G. G. Davis) guided through the urethra and through the 
vesical orifice until they are properly joined. B, Position 
before guiding urethral sound into bladder. C, After 
sound has been guided into bladder. 


The method which we now prefer, and which 
we believe offers definite advantage over perineal 
urethrotomy, is extraperitoneal suprapubic cys- 
totomy with retrograde splinting of the urethra 
by indwelling catheter and perineal incision only 
when necessary to drain extravasated blood and 
urine. This method is not original, having been 
described by George G. Davis in Chicago and by 
others abroad. As may be seen from the ac- 
companying schematic drawings (Figs. 2 and 3) 
interlocking sounds are passed simultaneously 
through the posterior urethra and anterior ure- 
thra and joined in such a way that the urethrally 
introduced member (male sound) may be fitted 
snugly into the sound passed through the bladder 
neck (female sound), thus permitting the for- 
mer to be guided safely into the bladder. If 
one remembers that the proximal portion of the 
urethra has been pulled upward and toward 
the bladder and realigns the urethra over the fe- 
male sound by gentle pressure downward and 
forward as this sound is passed the interlock- 
ing procedure is easily accomplished without 
superimposing additional trauma at the site ‘of 
rupture. 





Female 


Fig. 3. Method of suturing catheter to “male” sound 
so that it may be drawn safely through the urethra. 
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A No. 22 F soft rubber catheter is then stitched 
securely over the end of the male sound, and the 
edges of the catheter are tied tightly to approxi- 
mate the taper of the sound closely. This facili- 
tates the ease of drawing the catheter back through 
the,urethra and insures a smooth passage through 
the friable ruptured portion. This step is an im- 
provement over the method of Davis in which 
the eyelet portion of the catheter is loosely 
stitched to the sound with the possibility that it 
may pull loose or catch upon the urethral edges 
during withdrawal. 

When the catheter has been fixed in the urethra 
in its proper position, the bladder is closed in the 
usual manner with a small mushroom catheter 
in the dome of the bladder for immediate drain- 
age. The urethral catheter is closed for a period 
of 5 to 7 days, suprapubic drainage being allowed 
during this time. The urethral catheter is then 
opened, the bladder is irrigated, and the supra- 
pubic tube is removed. There is rarely any supra- 
pubic leakage of urine after this time, drainage 
being adequately supplied through the urethral 
catheter. The latter is removed when the supra- 
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pubic wound seems firmly healed, usually on the 
twelfth to the sixteenth day after operation. 

The complete restoration of normal urinary 
function and the subsequent lack of urethral 
stricture are the obvious advantages of this 
method when we compare the results with those in 
patients previously operated upon solely through 
the perineum. These patients require occasional 
urethral dilatation to be sure, but they are in no 
wise the serious potential stricture problem that 
we have almost invariably had after perineal 
urethrotomy. : 

CONCLUSIONS 

Rupture of the male urethra from falling astride 
a loose manhole cover offers the usual emergency 
problem of this type of injury from any other 
cause. Fracture of the pelvis or other bones was 
not an associated condition in the group seen. 
The immediate and remote results in treatment 
of later cases in this group, as well as a number of 
other similar cases not included in this particular 
type of injury, suggest the advisability of supra- 
pubic repair as here described rather than by the 
more commonly employed perineal procedures. 
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N the last few years much interest has been 
aroused in the possibilities of treating hernia 
by a non-operative method. Despite the well 

.nown fact that thousands of cases of hernia have 
been treated and are being treated today by a 
method of injection there has heen very little 
scientifically conducted investigation to deter- 
mine the value or dangers of such a method of 
ireatment. In an attempt to evaluate this method 
of treatment of hernia, the authors early in 1934 
decided to undertake a careful and systematic 
study based on experimental and clinical ob- 
servation. The results of this study are herewith 
presented in the nature of a preliminary report, 
with the belief that with a better and more scien- 
tific understanding of this procedure the pro- 
fession may accept this method as a welcome 
addition to, but not as a substitute for, the recog- 
nized surgical methods for the eradication of 
hernia. Although sympathetically understanding 
the natural prejudice of conservative surgeons 
who condemn the injection treatment as unsound, 
it has been our experience in investigating such 
criticism to find that it has been based on a com- 
plete lack of understanding or knowledge of the 
rationale of this new method. 

A study of the historical development of this 
subject may explain the prejudice against this 
method of treatment. In 1832, Heaton, of Boston, 
first advocated its use but because he refused to 
divulge the exact technique to the medical pro- 
fession through the American Medical Association 
no official recognition was given him and his 
method was justifiably criticized. In 1835, Vel- 
peau claimed to have successfully treated several 
patients by the injection method. In the succeed- 
ing hundred years many men, mainly names con- 
nected with border line medical practice, ad- 
vocated and claimed cures by different types of 
this treatment. Various solutions such as iodine, 
tincture of cantharides, extract of white oak bark, 
alcohol and carbolic acid were advocated by these 
men, and as a result there were many untoward 
reactions and occasional fatalities reported during 
the last one hundred years. Necrosis, sloughing 
and atrophy of the testes, severe cellulitis, fecal 
fistula, peritonitis, and failure to cure, together 
with the type of questionable medical men prac- 
licing the method in an unscientific and empirical 
manner aroused criticism and prejudice against 


the treatment, by the profession. In the latter 
part of the nineteenth century the so called 
paraffin method of injection became very popular 
but the poor results brought further disfavor. 

In the last few years, however, in different 
parts of the world, able surgeons have quietly and 
cautiously investigated the possibilities of a non- 
surgical treatment of hernia. Reports are be- 
ginning to appear in the English and European 
literature, as well as in the American literature, of 
the successful treatment of thousands of cases 
with good follow-ups and without any untoward 
results of the treatment of hernia by a method of 
injection. 

In order to understand properly the rationale 
of such a method of treatment, one must for the 
moment briefly review the mechanism of the 
ordinary inguinal hernia. 


MECHANISM OF INGUINAL HERNIA 


Assuming the existence of a congenital or pre- 
formed sac, if the hernia is to become clinically 
apparent it is necessary that the contents of the 
sac descend to a position where the patient ob- 
jectively or subjectively is conscious of its exist- 
ence. By reference to Figures 1 and 2 it is ap- 
parent that for the rupture to appear clinically in 
either the indirect or direct type the external 
oblique muscle must be sufficiently separated 
from the internal oblique and the transversalis 
fascia to form a patent inguinal canal which per- 
mits its descent. If by any mechanical means the 
separation of these muscles is prevented, the 
hernia cannot descend. It is well known that if a 
person who has a rupture holds himself over the 
inguinal region when he coughs or sneezes the 
hernia does not descend. The wearing of a satis- 
factory truss likewise prevents the descent of the 
hernia by exerting pressure directly over the 
inguinal canal, thus preventing the external 
oblique from becoming separated from the under- 
lying muscles. If the external oblique is com- 
pressed tightly upon the underlying internal 
oblique and transversalis fascia the potential 
space in the inguinal canal is obliterated and the 
contents of the sac cannot descend. 

If then by any means we can prevent the ex- 
ternal oblique from separating from the subjacent 
muscles the hernia will never descend despite the 
existence of a sac. This is exactly the result at- 


‘From the Department of Surgery, Mount Zion Hospital, service of Dr. Harold Brunn, and from the Department of Pathology, Mount Zion 


Hospital, Dr. G. Y. Rusk and Dr. G. R. Biskind. 
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Fig. 1. 


Surgical anatomy of the indirect type of inguinal hernia, showing the emer- 


gence of the sac from the external ring. Inset A shows the external oblique reflected, 
indicating the emergence of the hernial sac from underneath the internal oblique. 
Inset B shows both the external and internal oblique reflected, with the sac emerging 


from the internal ring. 


tained by the injection into this region of a solu- 


tion which produces fibrosis. Such fibrosis 
obliterates the patency of the inguinal canal by 
producing an intimate adherence of the muscle 
layers in this region in a manner almost identical 
to that accomplished by the suturing of the 
surgical procedure. 


SOLUTION FOR THE INJECTION 


The proper method of injection treatment in- 
volves at this point a discussion of the essential 
element which leads to a successful and safe out- 


come, namely, the selection of a suitable solution 
for the injection. The various solutions used in 
the past and which have proved unsatisfactory 
were those which produced a severe form of in- 
flammation in the inguinal canal by introducing 
into this region strong chemical irritants. As the 
inflammation subsided adhesions were formed 
which bound together the muscles constituting 
the inguinal canal and by dense scar tissue ob- 
literated it. An inflammatory reaction sufficient 
to produce this result, however, carries with it a 
danger of untoward systemic reactions and local 
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Fig. 2. Surgical anatomy of the direct type of inguinal hernia, showing the emer- 


gence of the sac from the external ring. 


Inset A shows the external oblique reflected, 


indicating emergence of the hernial sac beneath the conjoined tendon. Inset B shows 
both the external and internal oblique reflected, with the sac emerging through the 
transversalis fascia in the region of Hesselbach’s triangle. 


sloughs. Furthermore, such scar tissue as is 
formed by such methods yields more readily to 
normal tissue absorption so that the permanency 
of the obliteration of the inguinal canal is ques- 
tionable. The solutions used in the past based on 
such a principle were strong caustics such as 
phenol, iodine, and others mentioned. 

The principle underlying the more modern 
solutions is entirely different. The solutions are 
relatively non-irritating and do not produce a 
severe inflammatory reaction and they appear to 
be non-injurious to tissue. They produce no 


systemic reaction from their absorption and are 
relatively non-toxic if mistakenly injected intra- 
venously. Furthermore, they produce no perito- 
neal inflammation if through errors in technique 
they are injected into the peritoneal cavity. By 
experimental work and clinical results the modern 
solutions have proved to produce a predominance 
of the proliferative phase of the inflammation re- 
sulting in fibroblastic formation with the min- 
imum of the exudative stage. 

The basis of the majority of modern solutions is 
tannic acid extracted from certain vegetable barks 





Fig. 3. (S-35-1478) One-half cubic centimeter of the 
solution was injected as outlined in the text and section 
was taken after a 6 hour period. A zone of marked poly- 
morphonuclear infiltration associated with interstitial 
edema is shown. The muscle fibers are fragmented, slightly 
irregular in size and shape, and have lost some of their finer 
structural details. Occasional small mononuclear cells ac- 
company the polymorphonuclear neutrophiles. 


and dissolved in alcohol. Typical formulas! are 
shown below. Recently Carl O. Rice, of Minne- 
apolis, has introduced an extract of psyllium 
(chemically sodium psylliate) which apparently 
meets the requirements of a non-toxic, non- 
injurious solution by the use of an entirely new 
type of chemical. The percentage of the active 
ingredients in all modern solutions is so small 
that no severe chemical inflammation can result 
from their injection into living tissue. These solu- 
tions have been commercially developed and are 
now available to the profession, and because of 
their availability, the authors have used two such 
commercial preparations in this study.” No un- 
toward experience has resulted clinically from 
their use and animal experimentation has con- 
firmed the safety and validity of the claims made 
for the effect produced by these solutions when 
injected into living tissue. 


EXPERIMENTAL WORK 


Normal guinea pigs were injected with the solu- 
tion in the thigh muscles at varying intervals. 
The solution was injected throughout the entire 
muscle of the thigh in order to give uniform in- 
\Formula No. 1 

Alcohol 98% 

Tr. Krameria 25%) 

Tr. Catechu 16% 

Tr. Rosa Canina 15%\ 

Tr. Rosa Centifolia 15% 


Formula No. 2 


A proper percentage of chem- 

ically pure tannic acid dissolved 

in an alcoholic solvent of four 
507 botanical tinctures with thymol 
— and 3 per cent benzy] alcohol. 


Vaccinium Myrtillus 14% 
Tr. Monesia 15%! 


2Pina-mestre solution and proliferol. 
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Fig. 4. (S-35-1460) One-half cubic centimeter of the solu- 
tion was injected as outlined in the text and sections were 
taken after a 24 hour period. Scattered regions show 
marked interstitial edema and polymorphonuclear leuco- 
cytic infiltration. Mononuclear cells are also present. Some 
muscle fibers have undergone hyaline alteration of the 
sarcoplasm as indicated by the muscle fiber in the center of 
the photomicrograph. 


filtration. The specimens were obtained by dis- 
articulation of the leg at the hip and the entire 
leg fixed in formalin. Sections were then obtained 
and stained with hematoxylin and eosin and 
modified Masson’s stain. The accompanying 
photomicrographs (Figs. 3, 4, 5, 6, 7, 8) detail the 
results of the experimental work. A summary of 
the experimental microscopic findings follow. 

An attempt has been made to simulate and 
study the reaction that probably occurs in human 
subjects. By sacrificing animals at varying inter- 
vals following injection a composite picture was 
obtained. The primary cellular response to the 
injected agent is a purely leucocytic infiltration 
which is shown at the 6 hour specimen. By 24 
hours there has been an introduction of the 
mononuclear elements which from that time on 
distinctly predominate. Marked edema is present 
in both the 6 and 24 hour specimens. The reaction 
in general shows the superficial part of the muscle 
bundles to be involved with a slight destruction 
of the fibrils of individual fibers. After 24 hours 
the cellular reaction proceeds with the large un- 
differentiated cells progressing toward spindle 
shapes and then typical fibroblasts with collagen 
formation. The undifferentiated cells may remain 
scattered throughout and slowly disappear. Some 
take on phagocytic activities and hold hemo- 
siderin. They are usually present around blood 
vessels, some probably differentiate toward 
endothelial cells and form the numerous capillaries 
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Fig. 5. (511-B-3) Two-tenths cubic centimeter of the 
solution was injected as outlined in the text and sections 
were taken after a 6 day period. The inflammatory re- 
action is limited to the connective tissue septa and fat 
between the muscle bundles, with no destruction of the 
muscle fibers. A group of large undifferentiated mono 
nuclear cells is shown replacing fat and connective tissue. 
The polymorphonuclear neutrophiles have disappeared; a 
few lymphocytes and plasma cells are present. These un- 
differentiated cells ultimately become fibroblasts. 


in the proliferating fibrous tissue. The fibrous 
tissue is very edematous at first with rare collagen 
fibrils between the star-shaped cells. As the lesion 
progresses it tends to form whorls and bands com- 
posed of the typical spindle-shaped fibroblasts 
which are separated by well formed collagen. 
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Fig. 6. (574-A) Two-tenths cubic centimeter of the solu- 
tion was injected on alternate days for six injections. The 
total amount of solution injected was 1.2 cubic centimeters. 
Sections were taken 19 days from the first injection and 6 
days from the last injection. There is a proliferation of 
edematous fibrous tissue separating and replacing slightly 
distorted muscle fibers. This fibrous tissue is present as 
large whorl-like masses and special stains reveal prominent 
collagenous fibrils. In this fibrous tissue are a few scattered 
mononuclear cells and lymphocytes. The muscle fibers in 
the zone of reaction are irregular in shape and have lost the 
transverse striations. 


Polymorphonuclear leucocytes are noi encount- 
ered in the inflammatory reaction after 24 hours, 
but lymphocytes and plasma cells are usually 
noted. Hemosiderin increases in quantity as the 
lesion grows older. In the early lesions there is 
marked dilatation and engorgement of the cap- 





Fig. 7. (614-B-3) Two-tenths cubic centimeter of the 
solution was injected on alternate days for eight injections; 
total amount injected, 1.6 cubic centimeters. Sections were 
taken 26 days from first and 8 days from last injection. 
rhe fibrous tissue is more compact due to the increase in 
collagen, and often extends between muscle fibers. A group 
of small vessels and nerves is surrounded by the prolifera- 
ting fibrous tissue. Undifferentiated mononuclear cells 
around small vascular channels and phagocytic mono- 
iuclear cells holding hemosiderin are present. 


Fig. 8. (859-L-1) Two-tenths cubic centimeter of the 
solution was injected on alternate days for ten injections in 
all. The total amount of solution injected was 2.0 cubic 
centimeters. Sections were taken 75 days from the first 
injection and 55 days from the last injection. The fibrous 
tissue is now represented by compact bands which are 
separated by a slightly edematous tissue in which may be 
fond foci of phagocytic and mononuclear cells. Two 
bundles of nerves surrounded by the dense fibrous tissue 
can be noted. 
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illaries. The main mass of proliferating fibrous 
tissue is usually in the connective tissue septa 
and fat adjacent to the large muscle bundle with 
only moderate replacement of the muscle. Nerves 
are frequently surrounded by this fibrous tissue. 

To summarize, the agent provokes an immedi- 
ate polymorphonuclear leucocytic response of 
short duration followed by a gradually increasing 
reaction from the mononuclear mesenchymal 
elements which differentiate into spindle cell 
fibroblasts resulting in marked desmoplasia. 

An attempt was also made to determine the 
reaction of the injected solution when placed 
within the peritoneal cavity. Guinea pigs were 
injected with varying amounts of solution in 
dosages relatively much greater than those which 
would ever be used in a human subject. Normal 
guinea pigs were injected with %, 1, and 3 cubic 
centimeters of the solution intraperitoneally and 
examinations made 6, 24, and 72 hours following 
the injection. Macroscopically examination in all 
the animals was entirely negative. Sections of the 
bowel, liver, spleen, lymph nodes, and parietal 
peritoneum were entirely negative except for a 
very slight swelling of the mesothelial cells lining 
the peritoneum. These experimental findings 
are similar to those reported by Rice. 

Theoretically then, if one is able to produce a 
proliferation of new fibroblastic tissue into the 
inguinal canal by the injection of non-injurious 
solutions, such tissue can be so placed as to 
obliterate the inguinal canal. To prevent destruc- 
tion of this newly formed connective tissue by 
distention of the canal brought about by frequent 
descent of the sac contents, it is essential during 
the process of active treatment that constant 
external pressure be maintained over the muscles 
of the inguinal region. This can be easily accom- 
plished by the use of a satisfactory truss. Such a 
truss must keep the sac contents completely and 
constantly reduced during the entire active period 
of treatment in order to give the newly formed 
connective tissue in the region of the inguinal 
canal time to organize firmly and strongly. 

The scientific basis for the treatment of hernia 
depends then on a proper understanding of (1) the 
mechanism of the ordinary inguinal hernia, 
(2) the principle of producing new connective 
tissue by the injection of a non-toxic, non-injuri- 
ous solution, (3) the necessity of external pressure 
produced by a truss to prevent the descent of the 
sac contents while such connective tissue is 
organizing. 

INDICATIONS 

The injection treatment of hernia is possible in 

patients of all ages, but with the present extent of 
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the knowledge of this subject it is advisable to 
limit its use to adults. The prime requisite is that 
the patient has a completely reducible hernia 
which can be maintained in complete reduction at 
all times during the course of active treatment by 
a properly fitting truss. 

Cases of direct and indirect inguinal and re- 
current inguinal hernias are the most suitable for 
this method of treatment. Although umbilical, 
femoral, and incisional hernias have been occa- 
sionally successfully treated by this method, it is 
best at the present time to limit its use to the 
inguinal varieties. 

Chronic bronchitis and cardiac disease are no 
contra-indication for the injection treatment. 

TECHNIQUE 

The first and most important consideration in 
the actual treatment of any given case is the ap- 
plication of a truss. The hernia must not only be 
reducible but it must be one which can be held 
completely reduced at all times regardless of the 
activity of the patient. The actual type of truss 
is unimportant as long as it fulfills this funda- 
mental rule. The truss must be worn day and 
night during the course of injection and for a 
4 week period thereafter. Depending on the 
physical activity of the patient, it must further 
be worn during the day for an additional 4 to 6 
month period. It is, therefore, imperative that 
reasonable comfort be provided in the fitting of 
the truss. It must be made of waterproof material 
as the patient keeps it on during his bath. The 
type of truss found most satisfactory is a semi- 
rigid frame truss with a low posterior fulcrum. 
The elastic type of truss has not proved satisfac- 
tory and is not advised. When the patient is fitted 
with a proper truss for him, he is instructed to 
wear it day and night for a period of 1 week and 
if it is uncomfortable or if the hernia is not held 
completely reduced, adjustments are made as 
necessary. Occasionally in patients who have 
never worn a truss before, there is considerable 
irritation of the skin and it may be necessary to 
discontinue wearing it for a few days. Before 
beginning the treatment, however, every difficulty 
involved in the fitting and wearing must be ad- 
justed. This may take from 1 to 3 weeks but such 
time is well spent as it assures the success of the 
subsequent treatment. Once the treatment is be- 
gun the truss is never removed, except by the 
physician for the purpose of treatment. 

The treatment is begun with the patient placed 
on a surgical table in Trendelenburg position and 
the truss is removed by the physician. It has been 
found unnecessary to remove the truss entirely as 
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Fig. 9. Diagram to show the method of invaginating the 
scrotum with the index finger of the left hand. The Luer 
syringe and needle is shown injected beneath the external 
oblique. The diagrammatic cross section shows how the 
tip of the needle can be palpated when in proper position 
by the invaginating finger. 


it can be slipped down over the thighs while the 
patient aids by slightly lifting the buttocks. With 
the truss removed and the patient in this position, 
the hernia is found to be completely reduced. 
The inguinal region is shaved and cleansed with 
alcohol, then painted with iodine solution or 
tincture of merthiolate, after which the patient is 
ready for the injection of the proliferating solu- 
tion. Our purpose as explained is to inject the 
solution into the inguinal canal, below the externa] 
oblique muscle, but not into the sac of the hernia. 
A suitable local anesthetic is given preliminary to 
the injection of the solution. A local anesthetic of 
novocain 2 per cent is satisfactory, but a com- 
bination of novocain 2 per cent, nupercaine 1:1000 
and benzyl alcohol 2 per cent in distilled water 
gives a more prolonged effect. 

The choice of a needle depends on the distance 
between the skin and the inguinal canal. This 
varies with individual patients and with the thick- 
ness of the abdominal wall. In thin persons a 
needle 1 to 114 inches is satisfactory, while in 
more obese patients needles of 114 to 21% inches 
may be required. Generally speaking, the smallest 
gauge which is commensurate with the length is 
the most satisfactory one to use. With the proper 
size needle determined it is fitted to a 5 cubic 
centimeter Luer syringe and it is filled with the 
onesthetic. 
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Fig. 10. Photograph of actual technique. Note that the 
patient is in Trendelenburg position with the hernia com 
pletely reduced. The truss is drawn downward over the 
thighs. The tip of the index finger of the examining hand is 
shown invaginating the scrotum, while the syringe, loaded 
with local anesthetic, is held preparatory to injection of the 
needle. Note that the needle is held at an angle of 45 de 
grees to the abdomen with the point directed away from the 
peritoneum. 


The syringe is loaded with 4 cubic centimeters 
of the local anesthetic and the injection is given 
with the operator standing on the left side of the 
patient. Regardless of whether the hernia is on 
the right or left side, this position is most satis- 
factory for right handed operators. The index 
finger of the left hand is then placed into the ex- 
ternal ring by invaginating the scrotum (see 
Figs. g and 10). The tip of the invaginating finger 
can be palpated by the right hand. A spot ap- 
proximately % centimeter above this area is 
selected and the needle with the Luer syringe at- 
tached is inserted through the skin, fat, and 
through the external oblique muscle. No skin 
bleb of anesthetic is used since the injection of the 
needle through the skin is no more painful than 
the injection of the bleb. As the needle passes 
through the external oblique there is a definite 
“give” similar to the one experienced in passing a 
needle into the spinal canal. This will be more 
marked if the needle used has a blunt bevel. The 
needle within the inguinal canal can be readily 
palpated by the index finger of the left hand which 
is invaginated through the scrotum into the canal. 
The plunger of the Luer is then withdrawn 
slightly to make sure that a blood vessel has not 
been entered, and if no blood is withdrawn the 
anesthetic is slowly injected. Following the injec- 
tion, the Luer is removed from the needle but the 
needle is left in place. This is done so that the 
anesthetized area will correspond exactly to the 
area which will be injected shortly by the pro- 
liferating solution. If the needle is removed and a 
second needle injected with the solution after the 
anesthetic has taken effect, it is difficult to get the 
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Fig. 11. A diagrammatic representation to show the 
points of injection for indirect inguinal hernia. The areas 
indicated by the numerals indicate regions where one or 
more injections may be given depending on the size of the 
hernia. It will be noted that in the upper third of the canal 
the needle will puncture both the external oblique and the 
joined fascia of the internal oblique and transversalis 
muscle. 


exact layer of anesthetized tissue. The projecting 
hub of the needle is then covered with a sterile 
gauze pad and the patient is cautioned neither to 
move nor to cough. 

A to minute period is then allowed to elapse in 
order to give time for the local anesthetic to take 
effect. The Luer syringe is then filled with 3 cubic 
centimeters of the proliferating solution and at- 
tached to the needle, and the solution is slowly 
injected. The needle is removed and the patient 
is allowed to remain in the Trendelenburg position 
for a period of 10 minutes, following which the 
truss is reapplied by the physician and the patient 
can get up from the table. 

Subsequent injections are given every other day 
and all except the first injection are of 4 cubic 
centimeters of the proliferating solution. In all 
injections following the initial one the amount of 
anesthetic used is 5 cubic centimeters. In other 
words, the amount of local anesthetic used should 
be 1 cubic centimeter greater than the amount of 
proliferating solution injected. 

The location of the main sites of subsequent 
injections is diagramatically shown in Figures 11 
and 12. At each of these points one to three injec- 
tions are given depending on the seroplastic 
reaction of the individual to the solution. It will 
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Fig. 12. A diagrammatic representation to show the 
points of injection for direct inguinal hernia. The areas 
indicated by the numerals indicate regions where one or 
more injections may be given depending on the size of the 
hernia. In those cases which combine elements of both 
direct and indirect types of hernia, injections are given 
both in the regions as indicated in this figure and in 
Figure 11. 


be noted that in this technique injections are 
started at the region of the external ring, and, in 
an indirect hernia, injections are placed laterally 
'4 to 1 centimeter apart along the canal until the 
region of the internal ring is reached. 

Consideration was given to the possibility of 
starting injections at the internal ring and placing 
subsequent ones down the canal toward the ex- 
ternal ring. Such a technique carries with it a 
greater danger of incarceration. Before the in- 
ternal ring can be obliterated completely a 
tongue-like projection of the sac contents might 
theoretically become involved in the exudate, 
producing strangulation. When injections are 
started at the external ring, the exudate acts like 
an internally placed truss, forcing the sac contents 
ahead of it back into the peritoneal cavity, and 
lessening such danger. Furthermore, the internal 
ring varies considerably in its location due to dis- 
tortion, depending on the size of the hernial mass, 
whereas the external ring is more constant and 
usually more easily located. 

After a few injections, it is hard to identify the 
external ring and a rubber-hard like mass is felt 
occupying the lower part of the inguinal canal. 
If injections are now continued into this area the 
needle feels as if it is being inserted into rubber. 
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After a few injections one sometimes notices on 
aspirating following the injection of the pre- 
liminary novocain, the return of a yellowish, 
murky fluid. This should not be mistaken for 
either bladder contents or peritoneal fluid. It 
represents the mixture of the anesthetic agent 
with the edematous exudate in the inguinal canal 
and injections may be continued into such a 
region. If the hernia is of the direct type injec- 
tions are given in the region of Hesselbach’s 
triangle. Injections are given until the inguinal 
canal and the region of Hesselbach’s triangle are 
entirely closed. 

The treatment of umbilical, ventral, and 
femoral hernias will be described in detail in a 
subsequent paper, if future experience justifies its 
use in these cases. The principle involved is 
similar. In these types the proliferating solution 
is injected into the fascial and muscle layers 
immediately surrounding the defect. 

The number of injections in any given case de- 
pends on two factors; the size of the hernia and 
the seroplastic reaction of the individual. As a 
general rule the older the patient, the smaller the 
seroplastic reaction; in other words, the older the 
patient, the more injections. In young adults the 
number of injections have been as low as seven, 
while in elderly people, especially those with large 
hernias, as high as thirty-four have been given. 

After the last injection the patient continues to 
wear the truss day and night for a period of 4 
weeks to allow the newly formed fibroblastic tissue 
to increase in strength. At this stage of the treat- 
ment, any descent of the contents of the sac would 
cause distention of the inguinal canal and a tear- 
ing and destruction of the newly formed fibro- 
blastic tissue. Following this 4 week period, it is 
advisable to wear the truss during the day only 
for an additional period of 4 to 6 months. 

Complications during the course of treatment 
are surprisingly small. Patients not infrequently 
complain of curious transient subjective sensa- 
tions such as burning in the scrotum or penis, on 
the inner side of the thigh, or a sensation of 
warmth around the anus. These painful sensa- 
tions are due to involvement of the ilioinguinal 
nerve and its branches. By slight movement of 
the injecting needle, when such sensations appear, 
this type of pain may be minimized. Occasionally 
a few seconds after an injection in the neighbor- 
hood of the internal ring, there may be a feeling 
of cramp in the distribution of the anterior crural 
nerve. Following the first or second injection 
there may be some swelling and induration of the 
inguinal canal or of the cord, the skin of the scro- 
tum or the epididymis. This may be painful but 
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it has never kept a patient from his routine duty 
and quickly responds to local applications of heat. 
Such complication is due to temporary obstruc- 
tion of the spermatic circulation from the 
edematous reaction produced by the solution. 
However, there has been no case of permanent 
damage or any atrophy of the testicle. If, while 
giving an injection, the needle inadvertently 
enters a blood vessel, it is withdrawn and no in- 
jection is given that day. This has occurred 
about once in every seventy-five injections in our 
series. Rarely the needle is injected into the 
peritoneal cavity, and in our series it has occurred 
only three times in about a thousand _injec- 
tions. If the proliferating solution is injected 
into the peritoneum, the patient complains of 
extremely severe cramp-like pain which gradually 
subsides in ro to 20 minutes, depending on the 
amount of solution injected. No untoward results 
have been seen clinically, nor have they appeared 
as herein outlined experimentally from this ac- 
cident. In order to minimize these accidents the 
injection of the proliferating solution should be 
given very slowly and at the first. complaint of 
colic-like pain, the injection is discontinued. 


CONTRA-INDICATIONS AND DANGERS 


No case of irreducible, incarcerated, strangu- 
lated or sliding hernia or hernia associated with 
undescended testicle can be considered suitable 
for treatment by this method. The danger of 
perforating the bowel in such cases with a pro- 
duction of fecal fistulas and peritonitis is obvious. 
Even in the reducible hernias the peritoneal cav- 
ity may be occasionally entered through an error 
in technique, and although there is no danger to 
life by such a mistake the patient experiences pain 
sufficient to produce a state of shock. To minimize 
such a dangerous complication, emphasis cannot 
be placed too strongly on the necessity of injecting 
the proliferating solution slowly and cautiously. 

Hemophilia is a contra-indication to this pro- 
cedure as it is for any treatment which requires 
repeated punctures with a needle. Chronic 
urinary retention in elderly men increases the 
danger of bladder injury, and unless one is 
thoroughly experienced such cases should not be 
attempted. 

It is a general surgical principle that injections 
of any type should not be given in the face of 
apparent superficial skin infection, and the indis- 
criminate use of this method of treatment in 
patients suffering from any type of infection in the 
area to be injected must result in disaster. Dia- 
betics are best not treated because of their in- 
creased susceptibility to local infection. 
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Cases in which the intelligent co-operation of 
the patient cannot be absolutely assured are best 
advised against this treatment. The inconveni- 
ence of wearing a truss continuously day and 
night for a period of 6 weeks to 2 months should 
be thoroughly explained to the patient, and unless 
a promise of obedience to this rule is obtained 
there is danger of complete failure of the treat- 
ment. A partially completed treatment in such a 
case may increase the danger of strangulation in 
that particular hernia. Highly nervous or appre- 
hensive individuals, patients with hyperthyroid- 
ism, and children are not good subjects in general 
for any form of local injection treatment and are 
better treated by the recognized surgical pro- 
cedures. 

Especially dangerous is the use of solutions 
which have not been proved by experimental and 
clinical results to be suitable for the treatment of 
hernia by injection. The type of solution used in 
the treatment of varicose veins is absolutely 
contra-indicated as it works on an entirely dif- 
ferent principle. wae 

RESULTS 

Since this work was started in the Out Patient 
Department of the Mount Zion Hospital, early 
in 1934, 100 cases have been treated by the 
authors. The entire number of injections have 
been well over one thousand and Tables I and 
II summarize our results. Although it is too 
early to state definitely that the results are equal 
or even better than those treated by surgery, we 
can say that at the completion of treatment in all 
these cases and in the short follow-up period 
available up to this date, October, 1935, the re- 
sults from both the patients’ and the surgeons’ 
standpoint have been eminently satisfactory. We 
have had no case in which the hernia has not been 
completely obliterated subjectively and _ ob- 
jectively. Bratrud, Mayer and Fowler in this 
country, and Gray in England, Pina-Mestre in 
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Barcelona, Spain, have reported many hundreds 
of cases with longer follow-ups and their results 
have been entirely satisfactory. These authors 
claim a recurrence of from less than 1 per cent to 
4 per cent. 

A redefinition of the word “recurrence” must 
be found as we apply it to a discussion of cases 
treated by the injection method. If a weakness 
appears at the site of the hernia following treat- 
ment by the injection method, we can more 
properly say that this case is one in which there 
has been insufficient treatment. If such a weak- 
ness does occur, a few additional injections will 
close the hernia. It is not a recurrence in the 
surgical sense of the word but rather insufficient 
treatment. If we find, for example, that those 
patients who have had six or eight injections 
show weakness in the course of a few months 
following treatment it may be necessary to in- 
crease the number of initial injections to ten, 
twelve, or even fifteen as a routine procedure. If 
despite an indefinite number of injections the 
weakness still persists these cases are the ones 
that we can classify as recurrences. 


ADVANTAGES 


There is no mortality attributable to the injec- 
tion method as used today. Reports of mortality 
appearing in the literature from 1840 to 1910 fol- 
lowed the injection of phenol, iodine, etc., and do 
not in any sense apply to the modern method. 
The dangers of postoperative pneumonia, em- 
bolus, and the other complications following the 
surgical treatment of hernia are familiar to all of 
us. It is significant that not once in the modern 
literature does there appear a record of similar 
complications following the injection method. 

The injection procedure can be used on many 
patients who for various reasons are denied 
surgical treatment. Cases of so called poor opera- 
tive risks, whether due to heart disease, advanced 
age, diseases of the lungs, etc., are being success- 
fully treated by this method. 

The treatment is entirely ambulatory. Many 
of the estimated six million hernias untreated in 
this country today are not taken care of because 
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the patients are unable to leave their work for the 
necessary 6 to 10 weeks involved in the surgical 
treatment. The advantage of the lessened cost 
due to elimination of hospitalization and loss of 
work is obvious. - 

The method is particularly valuable in cases of 
recurrent hernia. Such cases are the bane of the 
surgeon. An operator should welcome a method 
which offers the possibilities of successfully treat- 
ing recurrent hernias without recourse to surgical 
intervention. The results obtained by the injec- 
tion treatment in this group of cases have been 
in our experience particularly gratifying. 


SUMMARY AND CONCLUSIONS 


This method is advocated as a valuable adjunct 
to the surgical armamentarium. The use of this 
treatment requires accurate knowledge of the 
anatomy of hernia, skillful handling of the 
technical procedure, and the ability to fit trusses 
properly. It isa method that should be used only 
by surgeons who have had actual experience in 
surgery of the parts involved. Even such men 
should learn the method by contact with centers 
where this treatment is being used. The indis- 
criminate use of this method without these 
requisites will give unsatisfactory results. 

1. The basis for the injection treatment of 
hernia appears rational and scientific if the 
mechanics of hernia are carefully studied. 

2. Modern solutions used for the injection 
treatment are based on the principle of producing 
new fibroblastic tissue without local injury or 
danger from toxic absorption. Experimental and 
clinical findings are described to substantiate 
these claims. 

3. This method of treatment is applicable to 
all patients with hernia that are completely 
reducible who can be fitted with a truss which will 
maintain complete reduction during active treat- 
ment. 

4. This preliminary report is based on the 
study of one hundred consecutive cases treated in 
the Out Patient Department of the Mount Zion 
Hospital successfully without any serious com- 
plications. 

5. The evidence submitted, although in the 
nature of a preliminary report, should suffice to 
convince the profession that this method of treat- 
ment is worthy of a thorough and impartial 
investigation. 
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PROPHYLAXIS IN 


GYNECOLOGY 


Witn SpeEcIAL REFERENCE TO THE IMMEDIATE CARE OF THE POSTPARTUM CERVIX! 


BYRON H. GOFF, M.D., F.A.C.S., NEw York, NEw YORK 


T is an established fact that the cervix of every 
parturient woman is lacerated in some degree 
during either an artificial or spontaneous first 

stage of labor. Such injuries vary from insig- 
nificant breaks in the cervical mucosa to ex- 
tensive lacerations which involve the entire cer- 
vical musculature. It is equally true that super- 
ficial lacerations, though they, as well as the 
deeper ones, may predispose to cervical infection 
in the early days of the puerperium, as has been 
shown by Goodall and Weisman, usually heal 
spontaneously and leave little or no anatomical 
or pathological change in the completely involuted 
cervix. On the contrary, the more extensive 
lacerations in a large majority of cases fail to heal 
spontaneously and, therefore, predispose, through 
the exposure of the endocervix to the bacterial 
flora of the vagina, to chronic cervicitis with its 
well known sequele. It is with this latter group 
of lacerations that the present study primarily 
deals, and, though the conclusions drawn from it 
are by no means decisive, it is hoped that it may 
stimulate interest in a neglected gynecological 
procedure, namely, primary trachelorrhaphy as a 
prophylactic measure against chronic cervical 
infections. 

Cervical lacerations were first described by Sir 
James Simpson (1851), who pointed out the facts 
that they were of frequent occurrence, that they 
were unavoidable in labor, and that they were of 
various degrees. Similarly, in 1861, Robert Ellis 
of London redescribed the lacerated, eroded cervix 
consequent upon delivery. But the credit for first 
having performed immediate trachelorrhaphy be- 
longs to Montrose A. Pallen, who published an 
account of two successful cases in 1874. The 
indication in these cases was hemorrhage. Ten 
years later, in 1884, Karl Schroeder recommended 
drawing and crowding the uterus down to the 
vulva for inspection and, if necessary, for opera- 
tion directly after labor. Among the more recent 
advocates of immediate cervical repair must be 
numbered E. P. Davis, DeLee, Emge, Skeel, and 
Bubis. Others, both in this country and abroad, 
have published valuable articles on the subject, 
all of which show that significant cervical lacer- 
ations are detectable immediately after the third 
stage of labor, that immediate trachelorrhaphy is 
successful in approximately 80 per cent of cases, 


and that the fear of puerperal sepsis which has 
deterred many obstetricians from attempting the 
procedure is based on theory rather than on facts. 

The objects of the present study, which was 
begun in February, 1926, have been: (1) to learn 
the relative importance of the more common pre- 
disposing factors in the etiology of cervical lacera- 
tions, (2) to determine the incidence of immediate 
postpartum hemorrhage from cervical lacerations, 
and (3) to evaluate immediate trachelorrhaphy 
as a prophylactic procedure against chronic 
cervicitis. 

The material which has been analyzed consists 
of 324 private patients, all of whom the author 
has had under personal observation in all of their 
pregnancies, labors, puerperia, and through a 
follow-up study which has ranged over a period of 
from 1 to 8 years; 102 of the cases have been 
delivered a second time, and 4 cases a third time. 
The total number of labors, therefore, has been 
430, while the total number of babies born has 
been 433. Excluding a small number of patients 
who have been delivered by cesarean section, the 
cases have been consecutive, and with the excep- 
tion of 2 cases, all have been delivered in the 
private obstetric service at the Woman’s Hospital 
in the State of New York. 

Antepartum examination of the cervix. At the 
tenth week of pregnancy the cervix of every case 
under observation has been carefully examined 
and all abnormalities have been recorded. In 324 
primipare the cervices showed antepartum ero- 
sion in 9.8 per cent of the cases, and infection in 
3.3 per cent. In 106 multipare the incidence of 
antepartum erosion was 28.3 per cent, while the 
infection incidence was 5.6 per cent. 

Postpartum examination of the cervix. Immedi- 
ately after the third stage of labor the cervix of 
each case in the series has been inspected by the 
following technique: Immediately after the second 
stage of labor each patient has been given an 
intramuscular injection of obstetric pituitary ex- 
tract (15 minims). Any manipulation of the 
uterine body has been avoided during the separa- 
tion of the placenta unless excessive bleeding has 
occurred. The separated placenta, membranes, 
and cord have been expressed by the method of 
Credé. Immediately after the third stage of labor 
an intramuscular injection of ernutine (15 min- 


1 Read before the American Gynecological Society, Hot Springs, Virginia, May 28, 1935. 
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ims) has been given, and the body of the uterus 
has been kept in tonic contraction by massage 
during the examination of the cervix and the 
trachelorrhaphy. 

Before an attempt is made to expose the cervix 
the introitus is opened by a Gelpi perineal re- 
tractor. The left hand of the operator is then 
completely inserted into the vagina with the pal- 
mar surface directed upward. With the hand so 
placed downward pressure on the pelvic floor 
facilitates the exposure of the cervix, the anterior 
lip of which is seized in the sagittal plane of the 
body by a sponge forceps. A similar forceps is 
then placed on the posterior lip and the cervix is 
drawn to the introitus (Fig. 1). If the sponge 
forceps are allowed to remain at the mid points 
of the cervical lips, it is impossible to identify 
lateral lacerations because of the laxity of the 
tissues in the fully dilated cervix. By moving the 
forceps to a lateral position as shown in Figure 
2 the identification of even the lesser lacerations 
is made easy. A Deaver lateral retractor placed 
in the vagina by an assistant on the side which is 
to be examined facilitates the examination. The 
right side of the cervix is inspected first. The 
forceps are then moved to the left side of the 
cervix and the inspection is completed. 

Appearance of the normal postpartum cervix. 
Many obstetricians believe that the normal post- 
partum cervix, if examined immediately after the 
third stage of labor, will invariably be found in an 
edematous and distorted condition which will 
make impossible the identification of injuries. A 
considerable experience with routine examinations 
of the postpartum cervix will promptly establish 
the fallacy of such an opinion. Such edema and 
distortion of the cervix is found only in cases sub- 
jected to a prolonged first or second stage of labor. 
If, on the contrary, a patient has been delivered 
with reasonable promptness, the cervix is usually 
remarkably thin about the external os and usually 
has a sharp margin. On sagittal section it is de- 
cidedly wedge-shaped. The sides of the normal 
postpartum cervix are unequal in length, the right 
side being approximately 2 centimeters longer 
than the left. This irregularity in length appears 
to be invariable or almost so, and may be ex- 
plained by the right axial torsion of the uterine 
body in labor. The sides of the cervix vary con- 
siderably in length in different patients. With the 
external os drawn gently to the introitus the right 
side is from 5 to 8 centimeters in length, while the 
left side is from 3 to 6 centimeters. It is extremely 
important to keep in mind the normal difference 
in length of sides of cervix when attempting to 
evaluate the extent of cervical lacerations. 
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TABLE 1.—TYPES OF CERVICAL LACERATIONS 
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Types of cervical lacerations. DeLee (5) has 
described three types of cervical laceration: (1) 
lateral lacerations which involve both the mucosa 
and muscularis of the cervix, (2) submucous 
lacerations in which the muscularis only is in- 
volved, and (3) lacerations which result in an 
ectropion of the lacerated cervical lips. DeLee 
describes the mechanism of this type of injury as 
follows: ‘“The mechanism of the tear is complicat- 
ed and hard to understand, but I believe it is as 
follows: The cervix is dilated radially to the 
utmost and the damage to the tissues is general, 
that is, all fibers are stretched beyond their limit 
of endurance. The internal mucosa of the cervix 
becomes edematous and is ripped off its base, 
prolapsing through the external os. The appear- 
ance of such a cervix after delivery is not unlike 
that of the everted anus of a horse.” 

When examination was made of the cervices of 
the patients under consideration DeLee’s classi- 
fication was kept clearly in mind, but in no 
instance did the examiner recognize any type of 
laceration other than a lateral one which involved 
both mucosa and muscularis, and in the follow-up 
examinations only such lacerations could be ac- 
counted for. 

Table I shows the incidence and location of all 
lacerations in the series. 

It will be noted throughout the study that 
cervices have been termed “intact”? when the 
breaks in the tissues have been less than o.5 centi- 
meter in extent. All other lacerations have been 
divided into two classes: (1) those of 0.5 to 1.5 
centimeters, and (2) those of more than 1.5 centi- 
meters in extent. 

An analysis of Table I reveals the following 
facts: (1) the incidence of cervical lacerations is 
higher in primipare than in multipare; (2) the 
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IMPRESSION: PREMATURE RUPTURE OF MEMBRANES DOES NOT PREDISPOSE 
TO CERVICAL LACERATION 


Table II. Premature rupture of the membranes as an etiological factor in cervical laceration. 


left side of the cervix is lacerated more frequently 
than the right side in primipare while in multip- 
are the right side is involved more frequently 
than the left side; (3) in primipare the incidence 
of deep lacerations is higher than that of the less 
extensive ones, while the opposite is true in 
multipare. 

Etiology of cervical lacerations. The causes of 
cervical lacerations may be divided into (1) pre- 
disposing causes and (2) immediate causes. 

Among the predisposing causes are (1) con- 
genital hypoplasia of the cervix; (2) congenital 
malformations of the cervix; (3) rigidity of the 
cervix; (4) disease of the cervix; (5) previous oper- 
ations on the cervix; (6) premature rupture of the 
membranes; (7) abnormal first stage of labor (too 
brief, too long); (8) presentation and position of 
child; (9) size of child. 

The immediate causes are (1) excessive forces 
of labor, (2) artificial dilatation, (3) attempts at 
delivery through an undilated cervix, (4) im- 
proper use of obstetric instruments, (5) injudicious 
use of oxytocic drugs or extracts such as pituitary 
extract. 

Predisposing causes of cervical lacerations. Be- 
cause of the absence of any example of the first 
five causes enumerated, it has been impossible to 
study all of the predisposing causes of cervical 
lacerations. The influence that the following 
factors may have had upon the condition has 
been considered: 

Premature rupture of the membranes as an etio- 
logical factor in cervical lacerations. Theoretically 


the incidence of cervical injury should be lower 
when the membranes remain intact until the 
cervix is fully dilated. An examination of Table 
II, which gives the incidence of cervical lacerations 
with both early and late rupture of the mem- 
branes, shows that premature rupture does not 
predispose to laceration of the cervix either in 
primipare or multipare. 

Duration of the first stage of labor as an etiological 
factor in cervical lacerations. It is logical to believe 
that cervical laceration should occur less fre- 
quently when the cervix has been dilated slowly. 
Table III shows that the duration of the first stage 
of labor in primipare has had little influence on 
the incidence of lacerations of 0.5 to 1.5 centi- 
meters in depth up to a first stage of 36 hours. A 
first stage of more than 36 hours seems to have 
increased the incidence of these lesser injuries in 
a small number of cases. The deeper lacerations 
show a marked increase in their incidence when 
the first stage has exceeded 12 hours. The num- 
ber of multipare in whom cervical lacerations 
occurred is too small to warrant any conclusion. 

Presentation and position of the child as a pre- 
dis posing factor in the etiology of cervical lacerations. 
Table IV shows that the left side of the cervix, in 
both primipare and multipare, is lacerated more 
frequently than the right side, regardless of the 
presentation and position of the presenting part. 
There is but one exception, and that is in the 
cases of right occipitoposterior position in primip- 
are in whom the right side of the cervix was 
injured almost twice as frequently as the left side. 
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19 TO 24 - - (6 
25 To 30 - 33.3% {3 
31 To 36 = = 
37 To 42 - < 
43 AND MORE = os 


LACERATIONS 0.5 TOI.S CM. [i LACERATIONS MORE THAN I.5 CM. 


IMPRESSION: A IST STAGE OF MORE THAN !2 HOURS PREDISPOSES TO 
CERVICAL LACERATION. 


] 48 





Table III. Duration of first stage as an etiological factor in cervical laceration. 


LACERATIONS PRIMIPARE 324 


L RIGHT 
SIDE SIDE 
L.O.A. 26.3% 10.5% % 














R.O.A. 22.1% 11.4% 





R.O.P. 25.9% 40.7% F& 
L.O.P 41.6% 16.7% 
L.S.A. 37.5% 37.5% 
R.S.A. 66.7% 


106 
L.O.A. 15.6% 


R.O.A. 16.7% 
R.O.P - 
L.O.R 

L.S.A. 

R.S.A. - - 


V2 LACERATIONS, LEFT SIDE LACERATIONS, RIGHT SIDE 


Table IV. Presentation and position as etiological factors in cervical laceration. 
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TABLE V.—WEIGHT OF BABY AS AN ETIOLOGICAL 
FACTOR IN CERVICAL LACERATIONS 





ae | Lacerations Lacerations 
» 
Weight | Deliveries | o.5tox.5cm. [more than 1.5 cm. 





fttiby 
| Cases |Per cent| Cases | Percent} Cases | Percent 
| ——— + 


Under 5 
pounds 








5to6 
pounds 





6to7 
pounds 


ae —|—— 


7tod3 | 
pounds 


8 tog | 
pounds 

g to 10 
pounds 








10 to 11 | 


pounds ' 6 | 





Impression: The larger he sauie the greater the perce’ bentage of deeper 
cervical lacerations. 


Weight of the baby as a predisposing etiological 
factor in cervical lacerations. It is reasonable to 
expect greater damage to the cervix when the 
passenger has been large rather than small. Table 
V shows that the weight of the baby has had little 
influence in the etiology of injuries up to 1.5 centi- 
meters in extent. On the contrary, the incidence 
of the deeper lacerations has increased as the 
weight of the baby has increased. 

Immediate causes of cervical lacerations. In 
view of the fact that all of the cases under con- 
sideration were private patients, it was impossible 
to make use of any of the methods of measuring 
the uterine and other forces. This phase of the 
study, therefore, had to be abandoned. 

In the entire series manual dilatation was em- 
ployed in only one case which showed no lacera- 
tion or infection of the cervix in follow-up exami- 
nation. The hydrostatic bag was employed in 3 
cases, 2 of which showed lacerations of the more 
extensive type (3.5 centimeters and 2 centimeters) 
but no pathological condition in follow-up exami- 
nation. 

In no case was delivery attempted through the 
partially dilated cervix, and in no instance was 
pituitary extract used during the first or second 
stage of labor. 

The study is very incomplete, therefore, as far 
as the immediate causes of cervical lacerations 
are concerned. 

Incidence of postpartum cervical hemorrhage. 
Throughout the study every cervix has been care- 
fully examined for immediate postpartum hemor- 
rhage. In the entire series of 324 primipare there 


TABLE VI.—RESULTS OF IMMEDIATE 
TRACHELORRHAPHY 
Primipare, 324 
Per cent 
Number of immediate trachelorrhaphies. . 19.1 
Primary union 88.7 
11.3 
Number of patients on whom immediate 
trachelorrhaphy was performed and 
who later had a labor 
Number of patients in whom the scar of 
immediate trachelorrhaphy eons in 
a subsequent labor 
Multipare, 106 
Number of immediate trachelorrhaphies. . 
Primary union 


Number of immediate trachelorrhaphies 

on patients whose cervices were not 

lacerated in first labor 83.3 
Number of second immediate trachelor- 

rhaphies 16.7 


were 6 cases, an incidence of 1.8 per cent, in 
which the bleeding was considered excessive. 
There was no postpartum cervical hemorrhage in 
multipare. Despite the low incidence of this 
complication, its seriousness cannot be overesti- 
mated and the importance of its immediate recog- 
nition carnot be overly emphasized. Not infre- 
quently the uterus of a patient who is bleeding 
excessively following the third stage of labor is 
packed to control what is believed to be hemor- 
rhage from the body of the uterus, while in reality 
the hemorrhage is from an unrecognized deep 
cervical laceration. During the past 5 years the 
author has seen 6 such cases in consultation. In 
each instance it was necessary several hours after 
delivery, with a patient in surgical shock, to 
remove the uterine pack, resort to blood trans- 
fusion, and to suture an unrecognized laceration 
of the cervix. In the light of such an experience, 
it is natural to feel that in all cases of postpartum 
hemorrhage the operator should be certain that 
it is not cervical in origin before resorting to 
uterine tamponade. In the control of cervical 
hemorrhage primary trachelorrhaphy should be 
the only treatment to be considered. 


TECHNIQUE OF IMMEDIATE TRACHELORRHAPHY 


Routine examination of the postpartum cervix 
and immediate trachelorrhaphy are procedures 
which should be attempted only by those who are 
thoroughly trained in the art of vaginal plastic 
surgery as well asin obstetrics. Neither should be 
attempted elsewhere than in a well equipped de- 
livery room and conducted under aseptic precau- 
tions. The use of either of these procedures as a 
routine in the hands of general practitioners 
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Fig. 1. The cervical lips are first seized by sponge forceps 
in the sagittal plane of the body and are drawn to the 
introitus. With the forceps so placed it is impossible to 
recognize lacerations because of the laxity of the tissues in 
the fully dilated cervix. The forceps are then moved to a 
paramedian position as shown in Figure 2. 


should be discouraged. They are procedures 
which should not be taught to undergraduate 
medical students. 

Under proper conditions the technique of the 
operation is as follows: The cervix is exposed as 
previously described and the injury to be repaired 
is clearly identified. The raw surfaces are then 


approximated by means of No. 2 40 day chromic 
catgut mattress suture (Fig. 3) which has been 


described by Emge. The author has found this 
type of suture superior to the ordinary loop-suture 
employed in the usual trachelorrhaphy, as it is 
less likely to invert mucosa into the line of union. 
This type of mattress suture is also more likely 
to keep the healing surfaces in better apposition 
than a loop-suture tied at the side of the cervix. 
Primary trachelorrhaphy should not be attempted 
in an infected patient unless to control hemor- 
rhage. 

Table VI shows the incidence of immediate 
trachelorrhaphy and the results. From a perusal 
of this table it is apparent that primary trachelor- 
thaphy is successful in from 83.3 to 88.7 per cent 
of the cases in which it isemployed. These figures 
correspond to those reported by others who have 
written on the subject. 


TYPE OF DELIVERY 

In the entire series of 430 deliveries labor was 
induced by rupture of the membranes and intra- 
muscular injection of pituitary extract in 3 cases, 


in 2 instances for toxemia of pregnancy, and in 
: case for placenta previa. 


Fig. 2. With the sponge forceps placed as illustrated 
the recognition of cervical injuries is facilitated. 


In 98.1 per cent of 324 primipare delivery was 
preceded by median perineotomy, while in 88.6 
per cent of 106 multipare the same procedure was 
employed; 5.3 per cent of the perineotomies in 
primipare were complicated by involvement of 
the anal sphincter, but in no instance was the 


BE. Frere 


Fig. 3. 
ployed in the series of cases under consideration. 
Emge. 


The method of immediate trachelorrhaphy em- 
After 
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TABLE VII.—-TYPE OF DELIVERY 


Primipare Multipare 
324 106 


Cases | Percent 


Cases | Per cent 


Operative deliveries 322 99.4 100 | 94.3 


Prophylactic low forceps _ 
Sagittal suture antero- 
posterior 
Sagittal euture oblique 
bid forcens 
Scansoni 
Version and beeech eutonc- 
tion 
‘ Breech extraction 
Spontaneous deliveries 


Perineotomy 

Perineotomy with sphincter 
injury 

Lacerations first degree 


Lacerations second degree 


*2d perineotomy 


lumen of the rectum opened; 1 per cent of the 
perineotomies in multipare was complicated by 
superficial laceration of the anal sphincter with 
no rectal involvement. Severe infection of a 
perineotomy wound, which later required a sec- 
ondary operation, occurred in 1 primipara. The 
injured anal sphincter failed to heal properly in 
2 of 17 cases in primipare because of slight separa- 
tion of the tissues. The union of the sphincter in the 
only multipara with this complication was pri- 
mary. There has been no permanent incontinence 
in any patient who had a laceration of the anal 
sphincter as a complication of median _peri- 
neotomy. 

Of 324 primipare, 99.4 per cent, and of 106 
multipare, 94.3 per cent were delivered by oper- 
ative procedures; 76 per cent of primipare and 
78.2 per cent of multipare were delivered by a 
prophylactic low forceps operation. 

The term “prophylactic low forceps operation,” 
as used in the present study, has been applied to 
that type of forceps operation which is performed 
for the relief of pressure on the soft parts of the 
mother and on the child’s head as soon as the head 
has reached the pelvic floor, with the sagittal 
suture in the anteroposterior diameter of the pel- 
vic outlet or almost so. The author is firmly 
convinced from follow-up observations, both in 
private patients and in hospital cases, that the 
relief of such pressure is responsible for a startling 
reduction of morbidity in both mother and baby, 
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TABLE VIII.—MORBIDITY 


Primipare Multiparw 
324 | 106 


Cases Morbid Cases Morbi 


Ie eo 
No.| Per |No,| Per 
cent cent 


Cervix intact 225) 60.5; 15) 6.6) 90 


Cervix lacerated but not 


sutured (0.5 to1.5c¢m.)| 37) 11.4 8.1] 10 9.4 ° 


Cervix lacerated and su- 
tured (1.5 cm. and 
more) 62) 19.1 10, 10.1 


and especially in the incidence of uterine descen- 
sus, cystocele, rectocele and incontinence of the 
urinary sphincter. This type of forceps operation 
in conjunction with the prophylactic incision of 
the pelvic floor which conserves the rectovaginal 
septum, the levator ani muscles with their fascix 
as well as the structures which constitute the 
perineal body, has been sponsored especially by 
DeLee (4). In the opinion of the author it must 
be regarded as a distinctly conservative procedure 
rather than a radical one, inasmuch as it prevents 
conditions which were all too prevalent under the 
methods of delivery employed by the devotees of 
so called conservative midwifery. Table VII shows 
the various types of delivery employed in the 
series of cases under observation in the present 
study. 
‘ MORTALITY AND MORBIDITY 

Maternal mortality. In the series of 430 de- 
liveries there has been no maternal death. 

Maternal morbidity. In calculating the obstet- 
ric ‘‘morbidity,” by which is really meant puer- 
peral infection, the standard of the British Medi- 
cal Association has been adopted. That standard 
is as follows: “The puerperal morbidity should 
include all fatal cases and also all cases in which 
the temperature exceeds 100 degrees F. on any 
two of the bi-daily readings from the end of the 
first to the end of the eighth day after delivery.” 
This standard has been made more rigid in its 
application to the present series of cases because 
of the fact that at the Woman’s Hospital all post- 
partum temperatures are read every 4 hours for 
the first 3 days, and twice daily thereafter. If, 
however, there is a rise to 99 degrees F. 4 hour 
readings are resumed and continued until the 
temperature is again absolutely normal. An ex- 
amination of TableVII! shows the morbidity in 324 
primipare and in 106 multipare. In primipare 
the morbidity in cases whose cervices were intact 
was 6.6 per cent, in cases whose cervices were 
lacerated from 0.5 to 1.5 centimeters in extent but 
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TABLE IX.——-EROSIONS AND INFECTIONS OF 
CERVIX END-RESULTS 


| Postpartum 
erosions 


Postpartum 
infections 


Yoo : en 
Per No Per 
cent cent 


Primipare, 324" 

Cervices normal antepar- 
tum and intact post- 
partum 


‘ervices normal antepar- 
tum and lacerated 0.5 to 
1.5 cm. (not sutured) 

‘ervices normal antepar- 
tum and lacerated more 
than 1.5 cm. 

Trachelorrhaphy 


Successes 


Failures 


Multipare, 106 
‘ervices normal antepar 
tum and intact post- 
partum 


‘ervices normal antepar 
tum and lacerated 0.5 to 
1.5 cm. (not sutured) 

Cervices normal antepar- 
tum and lacerated more 
than 1.5 cm. 

Trachelorrhaphy 


Successes 83.: 20. ° 


Failures eee ° 
» Nullipare, 324—Antepartum erosions, 32, 9.80¢—>Antepartum infec- 
tions, 11, 3.3%. ; 
» Multipara, 106—Antepartum erosions, 30, 28.3%—Antepartum infec 
tions, 6, 5.6%. 


were not repaired, the morbidity was 8 per cent, 
and in cases whose cervices were deeply lacerated 
and repaired the morbidity was 16.1 per cent. In 
multipare there was a morbidity of 1.1 per cent 
in cases whose cervices were intact. There was 
no morbidity in the small number of cases (16) 
whose cervices were lacerated. It is obviously 
undesirable to attempt to draw conclusions from 
such a small number of cases. In this series of 
cases, however, the morbidity rate has been higher 
in primipare than in multipare. 

It is obvious, therefore, that patients whose 
cervices are moderately or deeply lacerated in 
labor have a higher incidence of puerperal infec- 
tion than do those who escape such injury or who 
have the more superficial type of laceration. The 
incidence of morbidity seems to be in direct pro- 
portion to the degree of injury. It is, of course, 
impossible to determine how much responsibility 
is to be placed on the trachelorrhaphy which has 
been performed on 62 primipare and in whom 
there is a morbidity rate of 16.1 per cent. It is 
significant, however, to note that in no case upon 
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whom a trachelorrhaphy was performed was there 
any evidence of an intrapelvic or a blood-stream 
infection. With such facts in mind, and in the 
light of an 88.7 per cent incidence of primary un- 
ion following immediate trachelorrhaphy, it would 
seem illogical to abandon primary closure of cer- 
vical lacerations because of a somewhat higher 
incidence of temperature elevation such as follows 
any other surgical procedures without causing 
undue alarm. 

In the series of cases under consideration, vagi- 
nal examinations only have been made. No form 
of chemical sterilization of the vagina has been 
employed. 

Fetal mortality. When compiling the fetal 
mortality rate in the present study, all babies 
born at the twentieth week of gestation or later 
have been included. All deaths which occurred 
during the first two postpartum weeks have also 
been included. The total number of deaths has 
been 14 or an uncorrected fetal mortality of 3.2 
percent. The causes of fetal deaths are as follows: 

The causes of stillbirths and neonatal deaths are: 


1. Cord about the neck. Weight 7 pounds. 
2. Antepartum death of baby. Weight 10 pounds 4 
ounces. 
Atelectasis. Weight 8 pounds ro ounces. 
Thymus death. Third day postpartum. 
Stillborn monster. Weight 5 pounds 8 ounces. 
Antepartum death of baby. Weight 7 pounds. 
Prolapsed cord. Weight 7 pounds 2!4 ounces. 
Mongolian idiot. Stillbirth. Weight 7 pounds. 
Hydrocephalus, fortieth week gestation. Weight 8 
pounds ro ounces. 
ro. Antepartum death of baby. 
ounces. 
11. Prematurity at 22 weeks. 
ounces. 
12. Tentoriallaceration. One twin, twenty-eighth week 
of gestation. 
13. Prematurity. 
ounces. 
14. Prematurity. 
ounces, 


Weight 7 pounds 12 


Weight 2 pounds 2 


Twin, male. Weight 1 pound 5 


Twin, male. Weight 1 pound 5 


Total number of babies 433 
Deaths 14 
Uncorrected mortality rate 3.2 per cent 
A follow-up which has extended over a period 
of from 1 to 8 years, and which has been based on 
statements from pediatricians as well as upon 
reports from parents, has shown an incidence of 3 
babies in 433 (0.7 per cent) who have shown evi- 
dence of conditions the result of intracranial birth 
injury. fs, are 
: END-RESULTS 
The follow-up in the present study, as formerly 
stated, has extended over a period of time ranging 
from 1 to 8 years. All patients have been exam- 
ined at the end of the eighth postpartum week at 











220 SURGERY, GYNECOLOGY AND OBSTETRICS 


which time cervical erosions and early cervical 
infections have, with an occasional exception, 
been treated either by cauterization or by electro- 
coagulation. A second examination has been 
made at the end of the fourteenth week, and a 
third at the end of a year. It is to be remembered 
that 106 of the total 324 patients have been de- 
livered a second or third time. Many of the 
patients have reported for bi-yearly or yearly 
gynecological examination over periods of time 
ranging up to 8 years. At each examination spe- 
cial attention has been paid to the condition of 
the cervix. 

Table LX shows the incidence of antepartum and 
postpartum erosions and infections of the cervix. 

In 324 primipare, 9.8 per cent of the cervices 
were eroded and 3.3 per cent were infected antepar- 
tum. In multipare, 28.3 per cent were eroded and 
5.6 percent were infected antepartum. One-half of 
the erosions and all of the infections in multip- 
are developed after the eighth postpartum week 
in cervices which were intact and normal at the 
eighth week examination. The remaining 50 per 
cent of erosions were untreated remnants from the 
first labor. 

The postpartum incidence of cervical erosion is 
higher in cervices which have been lacerated than 
in those which are intact. 

The incidence of postpartum cervical infections 
in primipare is lowest in cervices intact (2.1 per 
cent), and highest in cervices which were lacerated 
from 0.5 to 1.5 centimeters and not sutured. In 
the patients whose cervices were deeply lacerated 
and were repaired, the incidence of infection in a 
small number of cases was 5.4 per cent. Though 
the number of cases is too small to warrant the 
drawing of a definite conclusion, immediate trache- 
lorrhaphy would seem to limit postpartum infec- 
tions to approximately 5 per cent. It is un- 
fortunate that it is impossible to compare this 
incidence with that in a group of patients whose 
cervices have been deeply lacerated and neglected, 
and later have become infected. It is reasonable 
to assume that the incidence of infections follow- 
ing neglected lacerations is much higher than in 
cervices which have been successfully repaired. 
It would seem, therefore, that successful immedi- 
ate trachelorrhaphy does limit, if it does not 
entirely prevent, postpartum infection of the 
cervix. 

To touch upon the postpartum symptoms which 
have developed in the present series of cases is an 
unsatisfactory task because of other lesions which 
have been associated with cervical pathology. 
There are two outstanding facts, however, which 
can be safely stated: (1) involution of the uterus 














has been delayed in patients whose cervices have 
been infected in the early puerperium, and (2) 
the restoration of normal menstruation has been 
considerably delayed in the same type of case. 

A relationship between cervical lacerations and 
carcinoma of the cervix has not been established. 
Many authoritative pathologists deny that cer- 
vical laceration is a predisposing factor in the 
development of malignant change in the cervix. 
On the other hand, many eminent clinicians who 
have had extensive experience in the treatment of 
carcinoma of the cervix feel certain that there is a 
causal relationship between the two conditions. 
In the cases which have been under observation 
in the present study, there has been no case of 
carcinoma of the cervix. 


_CONCLUSIONS 


1. The cervix of every parturient woman who 
is delivered under aseptic precautions by a compe- 
tent obstetrician should be inspected immediately 
after the third stage of labor for laceration and 
hemorrhage. Such an examination does not in- 
crease the incidence of puerperal morbidity. 

2. If the cervix is properly exposed significant 
cervical lacerations and hemorrhage are detect- 
able. 

3. When evaluating the location and extent of 
a cervical laceration it is important to keep in 
mind the fact that the left side of the cervix is 
normally shorter than the right side. This short- 
ening may be explained by the right axial torsion 
of the gravid womb. 

4. In the series of cases herein reported, the 
incidence of cervical lacerations of 0.5 centimeter 
or more in extent has been 30 per cent in pri- 
mipare and 15 per cent in multipare. 

5. Cervical lacerations occur more frequently 
and are more extensive in primipare than in 
multipare. 

6. Premature rupture of the membranes does 
not predispose to the production of cervical lacer- 
ations. 

7. A first stage of labor of more than 12 hours 
predisposes to cervical laceration. 

8. The left side of the cervix is lacerated more 
frequently than the right side regardless of the 
position or presentation of the child. 

9. The weight of the child has an influence on 
the incidence of cervical laceration. The larger 
the child the higher is the incidence of the deeper 
cervical injuries. 

10. The incidence of immediate postpartum 
cervical hemorrhage in primipare has been 1.8 
percent. In multipare there has been no cervical 
hemorrhage. 
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11. Cervical lacerations of 1.5 centimeters or 
more in extent should be corrected immediately 
after the third stage of labor by primary trache- 
lorrhaphy. 

12. Postpartum hemorrhage from cervical lac- 
erations should be controlled immediately after 
he third stage of labor by trachelorrhaphy. 

13. Primary trachelorrhaphy should not be 
yracticed in the presence of infection except for 
‘he control of hemorrhage. 

14. The incidence of primary union following 
mmediate trachelorrhaphy has been 88.7 per cent 
n primipare and 83.3 per cent in multipare. 

15. Cervical laceration predisposes to an in- 
crease in the incidence of puerperal morbidity. 

16. In the series of cases under consideration, 
the incidence of puerperal morbidity has been 
higher in primipare than in multipare. 

17. The incidence of puerperal morbidity in 
primipare has been 6.6 per cent in cases with 
cervices intact, 8.1 per cent in cases with cervices 
slightly lacerated but not repaired, and 16.1 per 
cent in cases with cervices lacerated and repaired. 
In multipare the incidence has been 1.1 per cent 
in cases with cervices intact. There has been no 
morbidity in a small number of multipare with 
lacerated cervices. 

18. There has been no maternal death and no 
intrapelvic or blood stream infection in any case 
in the series herein reported. 


19. Cervical lacerations predispose to the de- 
velopment of postpartum cervical erosions and 
infections. 

20. The incidence of postpartum cervical ero- 
sions in primipare has been 21.4 per cent in cer- 
vices intact, 24.2 per cent in cervices slightly lac- 
erated but not repaired, and 23.6 per cent in 


cervices lacerated and repaired. In multipare 
the incidence has been 31.5 per cent in cervices 
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intact, 50.0 per cent in cervices slightly lacerated 
but not repaired, and 20.0 per cent in cervices 
lacerated and repaired. 

21. The incidence of postpartum cervical in- 
fections in primipare has been 2.1 per cent in 
cervices intact, 6.0 per cent in cervices slightly 
lacerated but not repaired, and 5.4 per cent in 
cervices lacerated and repaired. The number of 
cervical lacerations in multipare is too small to 
warrant a conclusion. 

22. Immediate trachelorrhaphy, though the 
immediate and remote results are not ideal, is a 
valuable prophylactic procedure against post- 
partum cervical infections and their sequel. 

23. Immediate inspection of the cervix and 
primary trachelorrhaphy are procedures which 
should not be attempted by anyone other than 
the competent obstetrician who is trained in the 
art of vaginal plastic surgery. They are pro- 
cedures which should not be taught to the under- 
graduate medical student. 
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SQUAMOUS CELL EPITHELIOMA OF THE EXTREMITIES! 


P. J. DeEBELL, M.D., Passaic, New Jersey, AnD T. D. STEVENSON, M.D., CAnTon, CHINA 


ists regarding the proper treatment of 

squamous cell epithelioma of the skin. It 
has always been the principle at the Stuyvesant 
Square Hospital to treat this type of cancer by 
surgical removal. In this paper we will discuss 61 
cases of squamous cell epithelioma of the upper 
and lower extremities treated in this manner. 

In a review of the literature for the past 15 
years we find very little has been written con- 
cerning epithelioma of the extremities. Perez in 
1929 discussed the subject, but no large series of 
cases is reported and very little has been written 
concerning the metastatic properties of these 
tumors. 

Incidence. This lesion is not common. Heilman 
found 207 cases in 20,544 cases of carcinoma. 
Broders found only 44 cases in 2,000 cases of car- 
cinoma admitted to the Mayo clinic from 1904 to 
1915. Of 6,766 patients with carcinoma admitted 
to the Barnes Hospital and the Barnard Skin and 
Cancer Hospital of St. Louis, DeAsis in 1926 
found only 132 cases of either squamous or basal 
cell epithelioma of the upper and lower ex- 
tremities. 

During the period from January, 1923, to 
January, 1934, at the Stuyvesant Square Hos- 
pital, 60 patients with squamous epithelioma of 
the extremities have been treated. One patient 
had two lesions, one on the leg and a second on 
the forearm, thus making the total number of 
cases of epithelioma 61. 

Age. The youngest patient was 27 years of age 
when he came under our observation. The oldest 
was 82 years. The average age was 58.3. The 
patient with two lesions was 51 years of age. The 
greatest incidence occurred between the ages of 
60 and 69. Table I lists the number of patients 
found in each decade. 


ert difference of opinion ex- 


TABLE I.—-AGE INCIDENCE 


No. of 
Age groups patients 
20 to 20 I 
30 to 390 Late 4 
40 to 49 : 9 
50 to S59 ; : lI 
60 to 69 . : ‘ aks z 1s 
70 to 79 ; ese A ang ere ; 13 
So to 8g cae ce k Bese wasn cease “4 


Sex. In our group of cases there were 47 males 


and 13 females, about 3.5 to 1. Broders, in his 


series of 256 cases of epithelioma of skin over th: 
entire body, had a proportion of 4 to 1; DeAsi- 
had 2.5 to 1 in his extremity series. 

Occupation. This type of tumor seems to bi 
most common among those exposed to trauma, 
chronic irritation, and other predisposing factors 
of cancer of the skin. There were: 21 laborers, 
1o sedentary workers, 1 physician, 12 housewives, 
1 saleswoman, 15 not mentioned. 

Race. Twenty-seven of our patients were na- 
tives of the United States, 13 were Irish, 7 
Italian, 3 Russian, and 1 each of the following: 
Austrian, German, Scotch, and English. Six 
charts listed no nationality. There was but one 
negro, and his lesion originated from a burn scar. 

Etiology. Marjolin, as early as 1828, empha- 
sized the fact that carcinoma of the skin not 
infrequently develops in old scars. Thus an 
epithelioma developing on scars of burns has for 
many years been called ‘Marjolin’s ulcer.” 
Ewing states that squamous cell epithelioma of 
the skin is almost invariably the result of chronic 
traumatism. The early stages may merely be 
marked by erythema, seborrhea, eczema, pruri- 
tus. Chronic ulcers, scars of burns, X-ray derma- 
titis, lupus, etc. are frequently predisposing fac- 
tors. Hitzrot in 1921 reported a case of squamous 
cell epithelioma in the sinus of an old osteomye- 
litis of the tibia. Similar cases have been reported 
by others. 

Broders at the Mayo Clinic in 1921, in a study 
of 256 cases of squamous cell epithelioma of the 
skin, found the site of the cancer preceded by 
“mole, wart, pimple, scar, ulcer, leucoplacia, 
crack, wen, blister, or lump in 51.17 per cent of 
cases.” There was a history of injury in 23.82 
per cent cases. Burns represented 24.59 per cent 
of injuries and X-ray burns represented 20 per 
cent of the burns. DeAsis found trauma and 
burns were the most common etiological factors 
in epithelioma of the lower extremities. Strange 
as it may seem, epithelioma arising from varicose 
ulcer is indeed rare. Knox in 1925 stated that 
accurate reports of only 59 epitheliomas arising 
in chronic varicose crural ulcers were available 
at that time. 

Thirty, or 50 per cent of patients in the series 
analyzed in this paper, gave a history of wart, 
pimple, fissure, or keratosis as the primary lesion. 
Six, or 10 per cent, originated in burn scars. Nine, 
or 15 per cent, gave a history of some other 


1From the Surgical Service, Stuyvesant Square Hospital, now the Tumor Clinic, Skin and Cancer Unit, New York Post Graduate Medica 
School & Hospital, Columbia University, New York; Dr. Carl Eggers, Director. 
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DEBELL, STEVENSON: 


TABLE II.—SITE 


Total Cases—61 


No. Per cent 

A. Upper Extremities eee 51 83.6 
Dorsum of hand or wrist 43 
ae : ee I 
Forearm and arm a" 7 

B. Lower Extremities........... : 10 10.4 
OREN oro ietins.c0n Sig hitite da aN 6 
Set SUE OMRIE, ico 5a. cn edav cus 4 


TABLE III.—-GRADE DISTRIBUTION 


Per cent of 


Grade Number of cases graded 
Grade | 35 71.4 
Grade II < 12 24.4 
Grade III : @ ‘i I 2.1 
Grade IV ° 0.0 
Grade I and II.... I 2.1 


trauma. Two patients stated their lesions followed 
intensive X-ray therapy, one for psoriasis and 
the other for trichophytosis. One had an exten- 
sive lupus with considerable scarring for 30 years, 
while in 12, or 20 per cent of cases, no mention 
was made of any previous changes in the skin. 

Site. The upper extremity is much more prone 
to epithelioma than the lower. Of our cases 51, 
or 83.6 per cent of the lesions, were located on 
the upper limb and 10, or 16.4 per cent, on the 
lower limb. As mentioned previously there wis 
one patient who had two lesions, one on the fore- 
arm and the other on the knee. By far the great- 
est number were located on the dorsum of the 
hand or wrist, there being 43, or 70 per cent, of 
the total number in this region alone (Table II.). 

According to some writers, squamous cell 
epithelioma are fairly common on the foot. None 
in our series was located in this region. 

Duration. The average duration of the lesion 
was 1% years, the extremes being 3 weeks and 5 
years. The patient with the history of 3 weeks 
had a small, papillary, granulating growth on 
the left forearm which was diagnosed pre- 
operatively as pyogenic granuloma. 

Previous treatment. Thirty-seven of the patients 
gave a history of some type of previous treatment 
as follows: salves, 13; X-ray, 5; radium, 4; actual 
cautery, 1; acids, 4; poultices, 1; Alpine light, 2; 
excisions, 5; Curetting, 2. 

Description of lesion. The clinical appearance of 
this type of epithelioma depends to a large 
extent upon the predisposing factor, whether it 
be keratosis, burn scar, X-ray dermatitis, lupus, 
etc., and upon its size. The majority of the larger 
lesions in this series, however, had a crust with a 
sluggish ulcerating surface, were usually raised 
above the surface of the surrounding tissue and 
had a firm, indurated, rolled border. The diagnosis 


SQUAMOUS CELL EPITHELIOMA OF EXTREMITIES 








Ne 
te 
w 





Fig. 1, left. This ulcerating, fungating lesion began as a 
“pimple” 3 years before admission to the hospital. The 
clinical diagnosis was squamous cell epithelioma, but the 
biopsy showed papilloma. The lesion was widely excised 
and Thiersch grafted. 

Fig. 2. Result 1 month after surgical removal of lesion 
shown in Figure 1. No recurrence in 2 years. 


was not difficult as a rule, although biopsy was 
generally resorted to. Tuberculosis, actinomy- 
cosis, pyogenic granuloma, chronic inflammatory 
ulcerations, etc., must be differentiated. 

Size. The majority of the lesions measured 2 to 
4 centimeters in size, the largest being 20 by 8 
centimeters and the smallest 1 by 1 centimeter. 

Pathology. Histologically all the cases were 
typical squamous cell epitheliomas. Forty-nine, 
or about 80 per cent, were graded by Dr. D.S. D. 
Jessup, pathologist of the hospital. Twelve, or 
20 per cent, were not graded, slides and blocks 
having been accidently destroyed. Those graded 
all fall in the first three groups as shown in Table 
III. 

It is evident that the majority of the tumors 
are of a low histological grade of malignancy, 89 
per cent being either Grade I or Grade II. Adair 
mentions that in a recent article and other writers 
have called attention to this characteristic. 

Treatment. As was brought out earlier in this 
paper all squamous cell epithelioma of the skin 
are treated at this hospital by surgical removal. 
This method of cancer therapy is particularly 
adaptable to lesions on the extremity. The exact 
procedure used depended on: (1) the age and 
general condition of the patient; (2) the size of 











Fig. 3. This lesion had been present for 3 years and ap- 
peared fixed to the deeper structures. Biopsy confirmed 
the clinical diagnosis of squamous cell epithelioma. It 
was possible to excise this lesion and preserve the extensor 
tendons with good functional result. 


the lesion; (3) the location; (4) the fixation to 
deeper structures; (5) the predisposing factors, 
scar tissue, X-ray dermatitis, etc.; (6) the func- 
tional result desired. Since the larger lesions 
were always grossly infected the usual procedure 
was gently to remove all crusts several days 
before the operation and to apply some antiseptic 
wet dressings, such as Dakin’s. Under anes- 
thesia, as a part of the operation itself, the surface 
of the lesion was cauterized with the electro- 
cautery to sterilize further and to avoid trans- 
plantation of the tumor. Then the cancer was 
excised or amputation was performed. Of the 
total number of 61 cases, 56 were treated by wide 
excision of the lesion (a 1 to 2 centimeter border 
of healthy skin surrounding and an uninvolved 
fascial plane beneath). If the tumor was sur- 


rounded by scar or X-ray dermatitis, this was 
also removed if possible. Only 5 patients required 









Fig. 5. This slowly growing papillary growth had been 
present 5 years. Pathological report was squamous cell 
epithelioma. Excision with Thiersch graft performed. 
No recurrence in 4 years. 
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Fig. 4. Case 4. An extensive squamous cell epithelioma 
developing in a burn scar in a man of 28. Amputation of 
thigh was performed. 


primary amputation. Three patients in whom the 
lesions were first excised required subsequent am- 
putation upon recurrence of the cancer. These 
cases will be discussed later in detail. We found 
that deep fixation of the lesion did not necessarily 
eliminate the possibility of excision without am- 
putation, for in 5 cases of epithelioma of the dor- 
sum of the hand the tendons were saved with 
apparent eradication of the cancer even though 
before operation there seemed to be certain in- 
volvement. Several of these patients had been 
advised by other surgeons that amputation was 
necessary. An epithelioma as extensive as that 
shown in Figure 3 was removed in this fashion. 
The defects left in excision cases were closed, 
whenever possible, by simple suture, and Thiersch, 
split, and full thickness grafts were usually em- 
ployed if this could not be accomplished. Pedicle 
flaps were used for closure of defects over joints. 

Of the 61 cases 13, or 24 per cent, were closed 
with suture; 30, or 55 per cent, with Thiersch 
grafts; 5, or 9.2 per cent, with full thickness 


Fig. 6. Typical appearance of an early squamous cell 
epithelioma of the dorsum of the hand present 3 months. 
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TABLE IV.—RELATIONSHIP OF PALPABLE 
REGIONAL NODES TO METASTASES 


Total number of cases in series.................. 61 
Total number of cases with regional nodes dissected. 29 
Number of dissected nodes palpable before opera- 


PN ohio Wik kPa SAG wise Ohi s 5 eae ade o.9,0:6 23 
Number of dissected nodes not palpable before 
PROD sg innaceraciunsrns senna ahh see's 6 
otal number of regional nodes involved (30 per 
Cent GE CHOSE GIMNOCIEE) 55... 6 o.ccos cc ncsceeaecss 9 
Number of involved nodes which were palpable be- 
i II ccc ic cd. sl as aie aS in 9 4 SE simd sia ai 9 
Number of involved nodes which were not palpable 
RS II oso o ose sins caiseun bene sce awes ° 


grafts; 8, or 14 per cent, of the defects necessitated 
pedicle flaps of skin and subcutaneous tissue. 
Pinch grafts were used in 2 cases, and one defect 
was left to granulate. 

Metastases. In this series there were no cases 
with generalized metastases (pulmonary, long 
bone, etc.). Therefore, we shall limit our discussion 
to the regional lymph nodes. There are three main 
groups of these latter regional lymph nodes to be 
considered: axillary, epitrochlear, and inguinal. 
The popliteal nodes are usually indefinite. A de- 


. tailed description of these nodes and of the lym- 


phatic drainage to them can be found in any 
anatomy text. However, we wish to call attention 
to the fact that in the hand the lymphatic 
drainage from the fifth and ring fingers and 
sometimes the middle finger takes place to the 
epitrochlear nodes and then to the axillary. 
Lymphatic drainage from the thumb and index 
fingers goes directly to the axillary nodes, occa- 
sionally to the high deltopectoral group. Hence, 
in lesions of the ulnar half of the hand, removal 
of the epitrochlear nodes should be considered. 

The operative procedure for regional metastases 
from lesions of the upper extremity consisted of 
an excision of the axillary contents (as in a radical 
mastectomy without the removal of the pectoral 
muscles), and the fascia from over the upper part 
of the cephalic vein. The epitrochlear nodes were 
dissected by excision through a longitudinal in- 
cision over the epitrochlear area. A block dis- 
section of the inguinal nodes was performed for 
lesions of the lower limb. This included the 
removal of the superficial abdominal fascia and 
fat beginning several inches above Poupart’s 
ligament, clearing off the spermatic cord, and 
removal of the fascia of the muscles in Scarpa’s 
triangle. The long saphenous vein was ligated at 
the lower end of the triangle and at its termina- 
tion in the femoral vein, and was removed with 
the lymph nodes in the block of tissue included 
between the layers of fascia. 





TABLE V.—UPPER EXTREMITY AND LOWER 
EXTREMITY LESIONS AS REGARDS METAS- 
TASES 




















Cases 
Total number of upper extremity cases........... 51 
Total number of lower extremity cases........... 10 
Nodes Number | Number | Per cent} Number | Per cent 
dissected | involved} involved| palpable! palpable 
Axillary nodes 24 4 | 16.6 | 18 75 
Inguinal nodes 5 4 80 | 5 100 
Epitrochlear nodes 5 *2 | 40 | 5 | 100 











*In 1 patient both the axillary and epitrochlear nodes were involved. 
In the second patient there was epitrochlear but no axillary node in- 
volvement. This accounts for the total number of 10 regional node 
involvements in 9 metastatic cases. 


Dissection of palpable nodes was complicated 
by the fact that the primary lesion was often 
infected and, as is easily seen, enlargement might 
be due to this. Some surgeons, therefore, removed 
the local lesions and then waited (1) to see if 
there was any recession of the lymphatic enlarge- 
ment; (2) to decrease the possibility of wound 
infection in the metastatic dissected areas. We 
consider this question of involvement and dis- 
section of the lymph nodes to be of primary im- 
portance, so we shall discuss our results in detail 
(Tables I and II). 

In other words, it is seen trom Table V that all 
involved nodes were palpable before operation 
was carried out. 

Table V is a comparison of the number of 
metastases in the upper and lower extremities. 

We see from Table V that 24, or 47 per cent, of 
the total number of 51 upper extremity, and 5, or 
50 per cent, of the 10 lower extremity cases had 
regional node dissections. Four of the 24 axillary 
node dissections, 4 of the ro inguinal node dis- 
sections, and 2 of the 5 epitrochlear dissections 
showed metastatic involvement. In other words, 
of the 24 axillary dissections, 16.6 per cent showed 
involvement; of the 5 inguinal dissections, 80 per 
cent; of the 5 epitrochlear dissections, 40 per 
cent. Since so few epitrochlear nodes were dis- 
sected, no conclusion can be interpreted from the 
40 per cent involvement in this dissection. It is 
interesting, however, that 1 case showed epi- 
trochlear and no axillary node involvement. 
From these figures it would seem that lower ex- 
tremity squamous cell epithelioma is five times 
more prone to metastasize than upper extremity. 
(The relative position of the lesions from a com- 
parative standpoint, however, may have some- 
thing to do with this, all of our lower extremity 
cases being above the foot, while most of the 
upper extremity cases were on the hand.) 
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TABLE VI.—RELATIONSHIP OF AGE TO 
METASTASES 





Age group | Number of cases Dissected | Involved 





20 to 29 | I I 





30 to 39 I 








| 
| 

40 to 49 | I 
} 
| 


50 to 50 





60 to 69 





70 to 79 








80 to 80 


Total 











As to the relation of palpability of lymph node 
metastases we found that all cases with node in- 
volvement had palpable nodes before operation. 
On the other hand, only 50.2 per cent of those 
that were palpable and dissected proved to be 
involved. No cases with non-palpable nodes that 
were dissected were involved. 

The average age of patients with metastases 
was 56 years (Table VI). 

From Table VII the following observations are 
very interesting. The average history of duration 
was 2 years. All of the metastases were from the 
larger lesions, the smallest being 3 by 3.5 centi- 
meters. Three patients before admission to the 
hospital had had X-ray therapy of the primary 
lesion and 3 had previous excisions. Three cases 


which had metastases had lesions which originated 
in burn scars. This is interesting for, of the total 
number of 61 epitheliomas in the series, 6 gave a 
history of burn scar basis. In other words, 50 
per cent of the cases originating in burn scars 
showed metastases. Johnson in 1926 observed that 
epitheliomas originating in burn scars are very 
malignant. Each of the 2 patients who had lesions 
originating in X-ray burns used in previous 
therapy for skin disease had metastases to the 
lymph nodes. Both cases with epitrochlear me- 
tastases were lesions well over on the ulnar side 
of the hand. There was no definite character- 
istic clinical appearance to metastasizing lesions. 
Metastases occurred in all age groups. 

Relation of grading to metastases. There were 9 
cases with metastases (Table VIII). As would be 
expected, taking the total number of cases graded, 
Grade II metastasized more in proportion than 
Grade I, about 1.75 to 1. It is interesting to note 
that the only Grade III lesion occurred in a 74 
year old grocer and was a lesion approximately 
2% by 2 centimeters on the dorsum of the right 
hand. This was excised and a Thiersch graft was 
used to cover the defect. No axillary nodes were 
palpable and no dissection was done. He has 
been well for 5 years with no evidence of recur- 
rence. 

Recurrences. There were 5 patients who had 
local or metastatic recurrences. Their case his- 
tories are briefly presented. 


TABLE VII—RELATIONSHIP OF DURATION, ETIOLOGY, PREVIOUS TREATMENT, SIZE 
AND LOCATION TO METASTASES 











Previous 


Etiology treatment 


Case coe oe Duration 


Description Location 





| Irritated and itching | 
area 


| Tablets internally 


Deep ulcer, 
r 


firm pearly Ventral surface, right 


forearn 





2 -ray, salves 


| 

| Ring worm, X-ray E: 
| 

| | 


Granulating ulcer, ing 
tissue. Firm pearly 
der 


Palm, right hand 





Psoriasis 30 years. 
X-ray 


| X-ray for 6 years. 


Salves 


Fungating ulcer, surround- 
ed by firm raised tissue 


Dorsal aspect, left 
forearm 





Burn scar 


None 


Shallow ulcer surrounded 
by cicatrices 


Lateral aspect, right 
thigh 





| Burn scar received in 
childhood. Sore 
formed following 
bruise to scar 


Ointments and silver 
nitrate 


Fungating, raised sessile 


tumor 


Anterior aspect, right 
thigh 





6 | Pimple on back of 
hand 


and 


fia hs. 
| 
oy 
ae 


Salves 


Circumscribed punched 
out ulcer, with raised firm 
margins 


Dorsum, left hand 





| Burn scars 


Salves and multiple 
attempts at excision 


Flat, granulating ulcer, 
raised, firm edges sur- 
rounded by cicatrices 


Lateral aspect, right 
thigh 





| Unknown 





Salves and a previous 


excision 


Scarred area in center of 
which is raised ulcer 


Lateral aspect, left 
thigh 





iw art with chronic 
irritation 





Salves and excision 


Shallow ulcer with sur- 





rounding induration 








Dorsum of hand on 
ulnar aspect 
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SQUAMOUS CELL 


CasE 1. J. F., a 36 year old crane operator, gave a 
history of a wart being removed by a private physician 
and the base cauterized several times. The lesion had been 
present for 18 months. He had also had X-ray, diathermy 
and Alpine light previous to cauterization. On admission 
to the hospital there was found a sharply punched-out 
ulcer at the base of the right thumb 2 by 3 centimeters in 
diameter. The clinical impression was squamous cell 
epithelioma. No axillary or epitrochlear nodes were pal- 
pable. A wide excision was made of the lesion, and the 
defect was closed with a flap from the chest. Pathological 
report was squamous cell epithelioma Grade I. In a month 
the flap had not healed entirely and a biopsy showed 
epithelioma. Amputation of the thumb and first metacarpal 
and an axillary dissection were performed. The nodes 
showed no involvement, and the patient made an un- 
eventful recovery. Later the scar on the thumb was trau- 
matized, broke open, and in 1 month a recurrence was 
noted in the scar, proved by biopsy. Amputation of the 
lower third of the right arm was performed. Examination 
of the specimen showed extension of carcinoma along the 
nerves and vessels of the middle forearm. The epitrochlear 
nodes were not involved. Seven months later a palpable 
lymph node was removed from the supraclavicular region. 
It showed tuberculosis, no tumor. Five months later the 
patient complained of pain in the stump of the arm which 
became swollen and indurated. An acromioclavicular 
disarticulation was then performed. The patient went into 
deep shock after the operation and in spite of measures to 
combat this, he died the next day. The death occurred 2 
years after admission, 31% years after the tumor had been 
noticed. 

CasE 2. M. N.,a 43 year old American housewife, had 
psoriasis since she was 15 years of age. Six years before 
admission she began X-ray treatment for this. One year 
before admission she noticed a small ulcer on the dorsal 
aspect of the forearm. This slowly increased in size. On 
admission she had a mild psoriasis with marked thickening 
of the skin over the knees and elbows. On the dorsal 
aspect of the left forearm, there was an ulcer 4 centimeters 
in diameter surrounded by fungating raised tissue. The 
clinical impression was squamous cell epithelioma and 
psoriasis. A wide excision of the lesion with Thiersch graft 
was therefore performed. Pathological report confirmed 
the clinical diagnosis. Two months later there was a small 
recurrence along the margin of the Thiersch graft along 
the elbow, confirmed by microscopical examination. This 
was excised. There were a few small axillary nodes felt, so 
the axilla was also dissected and the nodes were found to be 
involved with carcinoma. No nodes were left in the 
epitrochlear region, so no dissection was done there. The 
arm and axilla healed and the patient has been well for 
five years. 

CasE 3. M. R.,, a 50 year old Italian housewife, burned 
her right thigh 3 years before admission to the hospital. 
This never healed entirely. When she entered the hospital, 
the entire lateral aspect of the right thigh showed marked 
cicatrices, in the center of which was an area of ulceration 
12 centimeters in diameter with raised, hard margins. 
Near this area of ulceration several small nodules were 
also noted under the skin. There were palpable, hard 
inguinal lymph nodes. Clinical impression was squamous 
cell epithelioma with local skin and inguinal node metas- 
tases. Wide excision of the lesion with extensive Thiersch 
graft was done. Two months later a small recurrence 
was noted on the border of the Thiersch graft. This was 
excised and dissection of the inguinal lymph nodes was 
performed. The nodes were found to be involved. The 
wounds healed and the patient was well for 14 months 
when the area of Thiersch began again to break down. A 
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TABLE VIII.—GRADE AND METASTASES 


Grade 
I 
II 
I and II 


Cases 


biopsy showed recurrence. This was excised and the defect 
was covered with Thiersch graft. Ten months later another 
area of tumor appeared at the margin of the graft. Patient 
refused operation and has not been heard of since. 

Case 4. J. H., a 78 year old white male clerk had had 
an itching keratosis on the right forearm for several years. 
One year before admission a small ulcer developed which 
slowly increased in size. He received no local treatment 
except salves. On examination there was a deep ulcer 
with firm, pearly, raised margin, 4 by 5 centimeters in 
diameter on the ventral surface of the right forearm. 
There were no palpable axillary or epitrochlear lymph 
nodes. Clinical impression was squamous cell epithelioma. 
A wide excision under local anesthesia was performed, the 
defect being covered with a Thiersch graft. Three months 
later there was still a granulating area present at the base 
of the Thiersch graft and a moderate edema of the forearm 
was noted. There were also swellings in the axillary and 
epitrochlear regions. The patient was treated conserva- 
tively for a time with no improvement, so a disarticulation 
of the arm at the shoulder and an axillary node dissection 
was performed under colonic anesthesia. The pathological 
report showed involvement of axillary and epitrochlear 
nodes. The patient made an uneventful recovery, and in 
5 months was entirely healed. One month later he devel- 
oped a severe cold and died a few days later. A postmortem 
examination was not done. It was said by relatives that 
there was no evidence ci local recurrence of the carcinoma 
at the time of his death. 

Case 5. H. M.,a 29 year old white male, burned the 
right leg and thigh at 5 years of age, the wounds requiring 
skin grafts. Three years before admission the right thigh 
was injured in an automobile accident, necessitating 
further skin grafts. The wounds healed but broke down 
repeatedly. On the admission to the hospital the right 
thigh showed two areas of ulceration involving almost its 
entire lateral aspect (See Fig. 4). The margins of the ulcers 
were markedly indurated and were surrounded by dense 
scar and atrophy. Several hard lymph nodes were palpable 
in the right groin. The clinical impression was squamous 
cell epithelioma of the right thigh with metastases to the 
inguinal lymph nodes. A wide excision of the lesions and 
an inguinal node dissection was performed. The pathologi- 
cal report confirmed the clinical diagnosis. The wound of 
the thigh was subsequently covered with Thiersch grafts 
but did not heal. A year later the wounds of the thigh had 
not healed and a biopsy showed recurrence. The entire 
granulating area of the thigh was widely excised and 
again covered with Thiersch grafts. The grafts did not 
heal and 6 weeks later an amputation of the thigh just 
below the greater trochanter was performed. The wound 
healed by primary union. It is still too early, 9 months, 
to report a final result on this case. 


OBSERVATIONS FROM STUDY 


From a study of the recurrent cases which 
are given the following observations ‘may be 
made: 

Three of the cases showing recurrence were 
graded I; a fourth was graded II; and a fifth, I 
and II. 
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TABLE IX.—FOLLOW-UP 


Years without recurrence 


(72%) 42 
16 


Each recurrence was in a different age group. 
Three recurrences had secondary amputation, and 
a fourth required it but refused the treatment 
which was suggested. 

It appears that recurrent lesions should be 
treated more radically than primary lesions. 

Two of the recurrences, Cases 1 and 4, showed 
extensive lymphatic permeation on examination 
of the specimens. 

Regional nodes should be dissected when the 
local lesion recurs. 

Four of the recurrent cases showed regional 
node involvement, the fifth showed tuberculosis. 

Recurrences appeared from 1 month to 2 
months after the primary operation. There have 
been, to our knowledge, no late recurrences. 

End-results. Due to the type of patient treated 
at the Stuyvesant Square Hospital, the follow-up 
of these cases is not entirely complete. A total of 
16 patients could not be located. Most of these 
patients were treated a number of years ago. 
Table IX includes the follow-up results. 

The 3 others are accounted for as follows: 

1. J. F., discussed under Recurrence No. 1, 
died of recurrence 2 years after admission. 

2. M. R., discussed under Recurrence No. 3, 
had a recurrence, refused operation, and disap- 
peared. 

3. N.C. had a severe cardiac condition and 
died of auricular fibrillation 3 weeks after opera- 
tion while at home; the wound was entirely 
healed. 

These figures might further be modified in 
their interpretation by the fact that 16 patients 
died before the 5 year period following operation 
had passed but to the best of our knowledge only 
1 of the group died of recurrence. The 15 others 
died from some other cause, heart disease, pneu- 
monia, tuberculosis, etc. The number of five year 
“cures,” therefore, might have been considerably 
larger had this group not been so high. We can 
infer from these figures, however, that the chance 
of “‘curability” of epithelioma of the extremities 
is very high with surgical methods. We believe, 
therefore, that surgery is the procedure of choice 
for the treatment of this type of tumor. 


Of the cases which had metastases in the re- 
gional nodes as proved by regional node dis- 
sections, we know 4 of the 9 are well after 5 years. 
Of the 5 remaining, 2 have not as yet reached the 
5 year follow-up period, 1 died from shock follow- 
ing operation for local recurrence, 1 died of 
penumonia 6 months following treatment, and 1 
patient has been lost track of. In other words, 
even with metastases in the nodes, there were 
about 45 per cent established 5 year cures and, as 
has been brought out previously, this figure must 
unquestionably be much below the actual facts. 


SUMMARY AND CONCLUSIONS 


Sixty-one cases of squamous cell epithelioma 
of the extremities are discussed. Fifty-one were 
on the upper limb and ro on the lower. 

1. Squamous cell epithelioma. It is not a com- 
mon type of tumor. 

2. Squamous cell epithelioma. 
chiefly in those of the cancer age. 

3. Because of the predisposing factors this 
type of tumor is more common in men. 

4. By far the greatest number, 43, appeared 
on the dorsum of the hand. 

5. The majority are Grade I, histologically. 

6. Duration of the lesion seems to have no 
relationship to metastasis. 

7. Metastases to regional lymph nodes were 
found only in cases with larger lesions, the small- 
est being 3 by 3% centimeters in diameter. 

8. All lymph nodes showing metastases were 
palpable before operation. 

9. Dissection of epitrochlear lymph nodes 
should be considered if the lesion extends over 
the ulnar aspect of the hand. 

10. Routine dissection of regional nodes in 
cases of epithelioma originating in burn scars is 
advocated. 

11. Dissection of regional nodes should be per- 
formed in recurrent cases. 

12. Although the number of cases of epi- 
thelioma on the lower extremities is not large, it 
appears that these are more likely to metastasize 
than lesions on the upper extremities. 

13. There were no cases with generalized 
metastases. 

14. Surgical removal is a satisfactory method 
of therapy. 


It is found 
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A PRECAUTION IN STAB WOUND COLOSTOMY! 
GRANTLEY W. TAYLOR, M.D., F.A.C.S., Boston, MASSACHUSETTS 


ANY of the commonly used radical opera- 

tions for carcinoma of the rectum involve 

the formation of an end colostomy in a 

stab wound. The exact technique of division of 
the bowel and withdrawal of the distal end of the 
proximal segment varies widely. In most cases 


the bowel is divided with the cautery between 
crushing clamps. Some authors withdraw the 
proximal segment through the stab wound without 
more ado. Others, to avoid the possibility of con- 
taminating the peritoneum or the walls of the 
stab wound, have turned in the bowel end with 
sutures, or have covered the bowel end with a 
piece of rubber dam tied securely over the raw 
surface. The present procedure was devised to 
simplify covering of the raw surface of the proxi- 
mal segment during its withdrawal. 

The straight Ochsner clamp is threaded through 
a 6 inch strip of 1 inch Miller tubular rubber wick- 
ing. Then it is passed through the stab wound to 


grasp the bowel at the selected point of division. 
In closing the clamp on the bowel care should be 
taken not to catch the rubber tubing. Another 
clamp is placed distal to the first, through the 
main wound, and the bowel is divided between 
the clamps with the electric cautery. The illus- 





tration pictures the situation after division of the 
bowel. The end of the rubber tubing is now drawn 
down over the end of the clamp and the adjacent 
bowel, as shown in the inset. The tubing 
should be long enough so that the other end still 
protrudes from the stab wound with the handle of 
the clamp. The bowel can then be withdrawn 
through the stab wound with perfect safety and 
great facility. 

We have used this procedure repeatedly with 
complete satisfaction, and with an appreciable 
saving of time as compared with other methods 
which have been devised to cover the raw surface 
during withdrawal. 


1From the Pondville Hospital, Massachusetts Department of Public Health. 
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SUDDEN OCCLUSION OF THE ARTERIES OF THE EXTREMITIES 


A StTupy OF 100 CASES OF EMBOLISM AND THROMBOSIS! 


ROBERT E. McKECHNIE, M.D., RocHESTER, MINNESOTA 
Fellow in Surgery, The Mayo Foundation 


EDGAR V. ALLEN, M.D., RocHEsSTER, MINNESOTA 
Division of Medicine, The Mayo Clinic 


rYNHE integrity of an extremity is dependent 
to a large degree on the adequacy of circula- 
tion in large arteries, for tissue may die 
when the supply of blood is greatly and quickly 
diminished. Sudden arterial occlusion is catas- 
trophic in the sense that loss of the extremity is a 
possibility. Furthermore, death may supervene, 
for amputation necessitated by gangrene is not 
without risk. Embolism in the extremities may 
be only one event of many which may affect more 
vital structures and cause the patient’s death. 
Unfortunately, the recognition of sudden arte- 
rial occlusion is not as efficient as desired, treat- 
ment is often ill advised, or, when rational, is too 
long delayed. Considerable confusion exists re- 
garding the symptoms of sudden arterial occlu- 
sion, the cause of pain, the mechanism of ischemia, 
and the ultimate outcome. It is with the hope 
that some of the deficiences noted may be clarified 
that our study is presented. 


MATERIAL STUDIED 


Our data consist of 100 cases of sudden arterial 
occlusion observed at The Mayo Clinic from 1924 
to 1933, inclusive. These are by no means all the 
cases in which sudden arterial occlusion occurred 
among patients under the supervision of physi- 
cians of the clinic during the time mentioned, for 
occasionally, when other conditions exist, such as 
heart disease or chronic occlusive arterial disease, 
or when the arteries which are occluded are small, 
sudden arterial occlusion is not mentioned as part 
of the diagnosis. As will be noted later, this 
deficiency probably influences our data regarding 
recovery from sudden arterial occlusion. Through- 
out this paper the terms “embolism” and “‘throm- 
bosis,” when applied to our materiai, indicate the 
apparent diagnosis. No methods exist for differ- 
entiating these two conditions with absolute 
certainty. 

ETIOLOGY 

The arteries of the extremities may be occluded 
suddenly as a result of embolism or thrombosis 
(Table I). The heart is the chief source of emboli. 
Disease of the aortic or mitral valves and throm- 
bosis on the walls of the heart due to any cause 


may give rise to the detachment of thrombi and 
their transportation by the blood to the peripheral 
arteries, which suddenly become occluded. An 
embolus of cardiac origin is more likely to develop 
when irregularities of rhythm, such as auricular 
fibrillation or flutter, exist than when the rhythm 
is normal. A presentation of the various types of 
heart disease which may lead to embolism is 
beyond the scope of this paper. The subject has 
been reviewed adequately by Willius. It is hardly 
necessary to mention the transportation of a clot 
from the veins through a patent foramen ovale, 
as this must occur extremely rarely. 

A thrombus on the walls of the arteries of the 
greater circulation may give rise to embolism 
distally. Such thrombi may occur in aneurisms, 
on arteriosclerotic plaques, as a result of injury 
and inflammation. The sclerctic aorta is a com- 
mon source of anembolus. At necropsy one may 
observe numerous examples of projection of 
plaques into the lumen, and thrombi around these 
projections are not uncommonly observed (Fig. 
1). In specific instances, in which no other dis- 
ease of the heart or large arteries can be demon- 
strated, the emboli probably originate from 
thrombi on the walls of the arteries. 

Local thrombosis may occur suddenly in the 
arteries themselves owing to a number of causes. 
Symptoms of sudden arterial occlusion occur in 
about 10 per cent of cases of thrombo-angiitis 
obliterans. Just why the symptoms of this final 
event are acute in some cases and of gradual onset 
in others cannot be stated. The different results 
seem to represent variations in the speed of the 
process, in the size of the artery involved, and in 
the extension of the thrombus. In periarteritis 
nodosa, thrombosis occurs, but usually the process 
is one of days rather than hours. However, it 
seems advisable to include this disease in our 
classification. Mycotic arteritis, or the effect of 
bacterial toxins on the walls of arteries, appears 
to account for sudden occlusion occurring in se- 
vere infections such as septicemia, pneumonia, 
peritonitis, and more rarely in such conditions as 
tuberculosis and influenza. There may be an ad- 
ditional factor of increased coagulability of the 


1Abridgment of thesis submitted by Dr. McKechnie to the Faculty of the Graduate School of the University of Minnesota in partial fulfillment 
of the requirements for the degree of Master of Science in Surgery. 
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TABLE I.—THE ETIOLOGICAL CLASSIFICATION 
OF SUDDEN ARTERIAL OCCLUSION (ALLEN) 


Mitral and aortic valvulitis 
Bacterial 
Acute 
Subacute 
Mural thrombosis 
Failing heart from any cause 
Through patent foramen ovale 
(Mural thrombosis 
| Aneurism 
Arteriosclerosis 
Trauma 
Inflammation 


(Thrombo- angiitis obliterans 
{Inflammatory {Periarteritis nodosa 
| Mycotic arteritis (severe infections 
Arteriosclerosis 
(Surgical 
Cervical rib 


Cardiac 


Embolism Venous 


Arterial 


Degenerative 


Thrombosis {Traumatic 
\Gunshot and stab wounds 

{| Thrombophilia — 

| Hematogenic |Septicemia, peritonitis, pneumonia, 
{ etc. 


| External trauma 


Ligation and severance 
Miscellaneous 


blood; hence, this type of sudden arterial occlu- 
sion is classified likewise under thrombosis of 
hematogenic origin. In generalized infections, 
such as septicemia, the original lesion is, appar- 
ently, inflammation of the arteries which leads to 
thrombosis. Arteriosclerosis of the arteries of the 
greater circulation causes thrombosis by roughen- 
ing of the intima or projection of atheromatous 
plaques into the lumen of the artery. As in 
thrombo-angiitis obliterans, the final stage of oc- 
clusion is always thrombosis, and similarly, evi- 
dence is not at hand to explain why the symptoms 
are of sudden onset in some cases and gradual in 
others. Only about ro per cent of cases of arterio- 
sclerosis obliterans are characterized by sudden 
occlusion. Thrombosis may likewise occur as a 
result of external trauma, such as that which 
occurs as a result of large cervical ribs, gunshot, 
and stab wounds, and as a sequel to severe injury 
to an extremity or unusual effort. The latter 
factor may produce thrombosis by causing projec- 
tion of a calcareous plaque into the arterial lumen. 

One of the most interesting causes of sudden 
arterial occlusion is increased coagulability of the 
blood, or thrombophilia, a syndrome which has 
been described by Nygaard and Brown, who re- 
ported 5 cases. According to these authors the 
characteristics of this condition are sudden occlu- 
sion of large arteries and veins of apparently 
normal subjects, absence of the usual clinical 
features that characterize the chronic occlusive 
arterial diseases and embolism, minimal patho- 
logical changes in the involved vessels, changes in 
coagulation of the blood occurring during episodes 
of thrombosis, and multiple areas of thrombosis 
which are not ordinarily observed in other diseases 
characterized by thrombosis. 
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TABLE II.—THE CAUSES OF SUDDEN ARTERIAL 
OCCLUSION 
Embolism* Thrombosis* 
Heart disease... .. Mn aaen eae 
Pelvic carcinoma... . ‘ 2 
Patent foramen ovale. . . 
Arteriosclerosis 
Operation for cervical rib. . 
Thrombo-angiitis obliterans. 
Following apenas. - 
Ligation. . ee 
Infection. . »~ 
Cervical rib. . 
Indeterminate. . 


*Not always hadete diagnosis. 

tDiabetes in 5 cases. Twenty patients had symptoms previously of 
arteriosclerosis obliterans. Disease of the coronary arteries, with or 
without decompensation or arrhythmia, present in 21 cases. Arteria! 
occlusion in some instances was probab ly due to embolism, but the 
diagnosis of thrombosis was made in all cases. 

tCarcinoma of cervix in 1 case, hysterectomy in 2, division of posterio: 
root of fifth cranial nerve in 1, carcinoma of colon in I, amputation of 
cervix in 1, herniotomy in 1, resection of stomach for carcinoma in 1 

§Malaria, influenza, osteomyelitis, 1 case each; peritonitis in 2 cases. 


Ligation of arteries may be necessitated by 
injury during operations, and rarely, they may be 
severed accidentally during a surgical procedure or 
as a result of external injury. While severance of 
an artery is not sudden arterial occlusion in the 
strictest sense of the term, the physiological inter- 
ruption of the continuity of the lumen of the 
artery is the same as that which occurs in organic 
occlusion. 

Sudden occlusion of arteries of the extremities 
may occur following operations during which the 
tnain arteries are not apparently injured. Per- 
haps it results from extension of thrombi into the 
main arteries from smaller branches. This is not 
always a possibility, however, as is evidenced by 
a case of sudden occlusion of the arteries of the 
left arm following resection of the stomach for 
carcinoma. In this specific case, in which the 
patient was a woman 65 years old, it was assumed 
that the slowed blood stream subsequent to par- 
tial immobilization of the extremity following 
operation led to the deposition of a thrombus on a 
sclerotic mural plaque. Naturally, causes effec- 
tive at any time may cause sudden occlusion 
following operation. Malignant cells may invade 
arteries and may possibly cause occlusion of the 
arteries of the extremities. We can offer no 
direct evidence of this, although the process has 
been described in the pulmonary arteries by 
Greenspan. In 2 of the cases mentioned in this 
report there was an associated extensive malig- 
nant involvement of the pelvic structures. These 
instances of sudden occlusion of arteries of uncer- 
tain origin are included under the term “‘miscel- 
laneous.”’ 

The determination of the exact cause of sudden 
arterial occlusion is not always easy. When dis- 
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-... Collateral 
_” arteries 


---Embolus 


Profound ischemia Slight ischemia 


Fig. 1. The probable course of events in arterial embolism: 1. Normal arterial 
circulation at a specific point is maintained by the main and collateral arteries. 
2a. The embolus may be fixed at the point of lodgment by spasm, which likewise 
affects the collateral arteries, producing profound ischemia as both arterial pathways 


are occluded. 2b. If spasm does not occur, only moderate ischemia results, since 
the collateral arteries continue to function. 3a. If arterial spasm persists for a 
considerable period, widespread arterial thrombosis results when the spasm disappears, 
since the intima has been greatly damaged by prolonged ischemia. Under these 
circumstances there is profound diminution in the blood supply to the extremity. 3b. 
If arterial spasm is relieved promptly and the function of the collateral arteries is in- 
creased, the resulting ischemia is only slight in spite of the fact that the main pathway 
is occluded. 3c. When arterial embolism does not result in spasm, the circulation 
can be greatly improved by increasing the function of the collateral arteries; only 
slight ischemia results. 


ease of the heart is present, and particularly if it 
is associated with disturbances in rhythm, sudden 
occlusion of the arteries can usually be attributed 
to an embolus from the heart. When it occurs in 


attributed to thrombosis occurring as a part of 
the diseases mentioned. It is when no obvious 
cause exists that difficulty is encountered in ex- 
plaining the situation. Then the best one can do 


the presence of characteristic evidence of throm- 
bo-angiitis obliterans or arteriosclerosis obliterans 
such as antecedent symptoms of these diseases and 
evidence of slow occlusion of arteries in other 
extremities, and the absence of other obvious 
causes, sudden arterial occlusion can safely be 


is to hazard a guess after all available information 
is considered. Fortunately, the determination of 
the exact cause is secondary to rational treatment 
of the diminished blood supply resulting from the 
occlusion. The various etiological factors in our 
cases are summarized in Table IT. 
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TABLE III.—-THE SYMPTOMS OF SUDDEN 
ARTERIAL OCCLUSION 





Embolism (46 cases) 





| 

Symptoms occurred 
acutely in 24 cases* 

Subacutely in 30 casest 


Symptoms occurred acutely in 24 cases* 
Subacutely in 22 casest 





Total | First noted, 
cases | cases 


chines First noted, 
ee : cases cases 





22t 


| 

| Total | 
} 

Pain 33 





Numbness | 8 





Coldness 6 





Tingling 








Tenderness 





Cramps 





Itching 
Pallor 











Burning 





Fullness ° 





Unknown§ | 6 | 





*Very suddenly. 

tDeveloped in 1 to 5 hours. 

tAcutely in 17 cases. 

§Patients in coma or symptoms not noted 


SYMPTOMS 


It is a common belief among physicians that 
sudden arterial occlusion is characterized at onset 
by an abrupt attack of excruciating pain. That 
this is true in some cases cannot be denied, but 
our data indicate unequivocally that the symp- 
tom mentioned is an inconstant companion of 
sudden arterial occlusion. We wish to stress 
parenthetically that it is dogmatic adherence to 
this old criterion of arterial embolism or throm- 
bosis that contributes to inadequate or inaccurate 
diagnosis and the poor treatment which invari- 
ably follows. The diagnosis of arterial occlusion 
is easy when gangrene is obvious, and it is then 
equally futile. Diagnosis must be made early. This 
necessitates a knowledge of the early symptoms 
of sudden arterial occlusion, for suspicion that it 
exists must encourage the examination which 
permits the diagnosis. 

In 47 per cent of our cases (Table III), the 
symptoms appeared suddenly and reached their 
maximal intensity quickly; in the remaining cases 
the development of symptoms was gradual, re- 
quiring from one hour to several hours to reach a 
full development. These figures emphasize the 
fact that the symptoms of sudden arterial occlu- 
sion do not always occur abruptly. In only 54 
per cent of cases was pain the initial symptom. 
On the basis of these data, sudden arterial occlu- 
sion would be suspected in only about half of the 
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cases in which it had occurred if abrupt pain was 
considered the only symptom of importance. 
Numbness, coldness, and tingling may be para- 
mount symptoms, either occurring singly or in 
varied combinations with pain and with each 
other. Loss of muscular power, amounting in 
some instances to total paresis, is rarely noted by 
the patient. This is due apparently to the natural 
tendency to immobilize a painful extremity. We 
do not know definitely the explanation for the 
varied symptoms noted, but it is probably inti- 
mately linked with the suddenness and extent of 
the organic occlusion and the degree of arterial 
spasm associated with it. 

There is very little of importance in the general] 
symptomatology. When serious organic disease 
exists, such as valvular heart disease associated 
with decompensation, for example, symptoms of 
it dominate the clinical picture. Individuals who 
are not seriously ill previously manifest varying 
degrees of tachycardia and anxiety. The body 
temperature is rarely significantly altered. When 
severe pain exists the facies are drawn and pallid; 
perspiration may be profuse. 

The duration of symptoms after sudden arterial 
occlusion is variable. If marked vasodilation is 
induced soon after the onset, the symptoms may 
be relieved promptly and completely, as reported 
by Herrmann and Reid, Denk, and Allen and 


‘MacLean, who used intermittent suction and 


pressure and papaverine. If these methods are 
not used, the major symptoms may disappear in 
from 24 to 72 hours. This cessation of symptoms 
may indicate eventual recovery or eventual gan- 
grene. When gangrene is definitely established, 
the symptoms are ordinarily mild. In cases in 
which sudden arterial occlusion does not lead to 
gangrene, the symptoms due to sudden occlusion 
may merge imperceptibly into those of ischemic 
neuritis, described by Goldsmith and Brown. The 
pains tend to be paroxysmal and severe and to 
cover large areas, which do not correspond to any 
definite nerve distribution. They may persist 
for weeks or months. 

Even when ischemic neuritis does not occur 
there are ordinarily some evidences of residual 
impairment of circulation, such as vasomotor 
changes, coldness, intermittent claudication, hy- 
peresthesia, and so forth. 


DIAGNOSIS 


The incidence of diagnosis of sudden arterial 
occlusion parallels roughly the suspicion by the 
physician that it exists. If one examines the 
extremities for the condition only when severe 
pain, pallor, and coldness exist, many cases will 
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be overlooked. As stated in the preceding para- 
graphs, the symptoms are frequently minimal and 
bizarre. The habit of examining the arteries of 
an extremity for pulsations when distress exists is 
a valuable one, and the procedure should be car- 
ried out routinely under the circumstances noted. 
It is an unfavorable commentary on this phase of 
diagnosis that the physical examination often is 
considered complete although no notation is made 
of the state of pulsations in the arteries of the 
extremities. A comparable situation would be 
failure to examine the heart when the patient com- 
plains of dyspnea. 

The symptoms indicative of sudden arterial 
occlusion have been mentioned previously. The 
chief findings are absence of pulsation in some of 
the acral arteries in which pulsations were previ- 
ously present, lowered surface temperature, pal- 
lor, and the loss or diminution of reflexes, sensa- 
tion, and muscular strength. 

Easily palpable under ordinary circumstances 
are the brachial, radial, femoral, popliteal, dor- 
salis pedis, and posterior tibial arteries. Some 
practice is required to feel pulsations in the ulnar 
arteries of normal subjects. In obese subjects, 
determination of the state of pulsations, particu- 
larly those in the brachial, ulnar, popliteal, and 
posterior tibial arteries may be more difficult. 
In spite of these difficulties, the absence of pulsa- 
tions in arteries which were known or assumed to 
have been palpable previously is the most im- 
portant diagnostic sign. Observation of this ab- 
normality in conjunction with lowered surface 
temperature and pallor of an unusual degree is 
pathognomonic of arterial occlusion. Additional 
findings of hyperesthesia, anesthesia, or paresis 
are confirmatory. Thermometers are not needed 
to determine lowering of the surface temperature, 
which can be estimated with sufficient accuracy 
by alternately placing the back of the hand on 
the normal and diseased extremities. 

Thrombophlebitis is the only condition which 
may be differentiated with difficulty from sudden 
arterial occlusion. Ordinarily the normal temper- 
ature, edema, distended veins, and normal arterial 
pulsations observed in cases of thrombophlebitis 
serve as an adequate contrast to the lowered 
temperature, collapsed veins, and diminished or 
absent pulsations in the arteries in cases of sudden 
arterial occlusion. However, we have observed 
that arterial pulsations may be absent temporarily 
in phlebitis, apparently as a result of spasm. 
Pallin observed such an occurrence during opera- 
tion for supposed embolism. He observed that 
the femoral vein was thrombosed and that the 
femoral artery was occluded by spasm. In sud- 


den arterial occlusion the veins may be distended, 
usually after many hours have elapsed, as a result 
of secondary venous thrombosis. Under such 
circumstances close attention must be given to 
the mode of onset and the known possibilities of 
embolism. In rare instances the diagnosis may 
not be clear until many hours have elapsed. 

Localization of the embolism is usually not 
difficult and is of importance only when embo- 
lectomy is contemplated, or from a prognostic 
standpoint. Knowledge that emboli usually lodge 
at bifurcations, owing to the fact that the emboli 
will lodge at a point where the caliber of the artery 
is suddenly reduced, is of importance. Palpation 
is likewise of primary value in localizing areas of 
sudden arterial occlusion. The point of sudden 
arterial occlusion is just distal to the area where 
normal pulsations are noted. Unfortunately for 
extreme accuracy the anatomical] arrangement of 
arteries does not allow palpation of them through- 
out their entire course. Extreme tenderness over 
the area of occlusion is not uncommon. The line 
at which the temperature of the skin changes 
from low to normal is likewise of importance, and 
it can be determined by passing the back or side 
of the hand proximally from the distal portion 
of the extremity. This line is located roughly just 
above the ankle in occlusion of the popliteal 
artery, and at the juncture of the lower and 
middle thirds of the thigh in occlusion at the 
bifurcation of the femoral artery. When the 
common iliac artery is occluded, the point is 
located at about the juncture of the middle and 
upper thirds of the thigh. Similar relationship of 
the location of the embolus and the line of sharp 
change in temperature is observed in the upper 
extremity. Diminution or loss of motor power 
and sensation, when it occurs, is ordinarily distal 
to the line of sharp change in the temperature of 
the extremity. When arteries are paired, as the 
radial and ulnar or dorsalis pedis and posterior tib- 
ial arteries are, occlusion of one of them may pro- 
duce only minimal changes in temperature, color, 
and so forth, as the companion artery continues to 
carry blood to the distal parts. Our data regard- 
ing arteries and extremities involved are sum- 
marized in Table IV. 


INTERPRETATION OF SYMPTOMS 


All but one of the symptoms and findings ob- 
served in sudden arterial occlusion are of obvious 
origin. Pulsations are absent because the artery 
is occluded proximally. Coldness of the extrem- 
ity is due to diminished arterial circulation. Dimi- 
nution or loss of sensory perception and motor 
power are manifestations of ischemia of nerves 
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TABLE IV.—THE ARTERIES AND EXTREMITIES 
AFFECTED BY SUDDEN ARTERIAL OCCLUSION 


Arteries involved, cases 
Embolism Thrombosis 
Aorta. . ; I ° 
ae ; 2 I 
Femoral... . . 6 19 
23 21 
Posterior tibial. 
Anterior tibial... . 
Dorsalis pedis 
Axillary...... 
Brachial 
Radial. . 
Ulnar. . 
Digital. 


Extremities involved, cases 








Embolism | Thrombosis 





| Arm 


Leg 





Left Right 





a 27 3 10 23 24 























and muscles. The pain which supervenes when 
tissue is in the process of disintegration is similar 
to that noted in death of tissue from many causes. 
The symptoms of ischemic neuritis described by 
Goldsmith and Brown are due to degenerative 
changes in the nerves resulting from ischemia. 
The cause of the pain that appears suddenly in a 
severe form, in many instances as the first mani- 
festation of arterial occlusion, is more difficult to 
explain. Why is it that slow occlusion of large 
arteries may occur without pain, a situation well 
demonstrated by widespread arterial occlusion in 
thrombo-angiitis obliterans and arteriosclerosis 
obliterans, whereas one of the chief symptoms of 
sudden arterial occlusion is pain? For some time 
we have felt that ischemia following sudden arte- 
rial occlusion was too profound to be caused by 
the organic occlusion alone. 

It seems unreasonable to us that sudden occlu- 
sion of the popliteal artery, for example, should 
cause gangrene in about half the cases when we 
frequently see individuals with chronic occlusion 
of the popliteal arteries without any great degree 
of impairment of the arterial circulation. There 
seems to be a factor contributing to the ischemia 
in addition to simple interruption in the conti- 
nuity of the lumen of the artery. Always when we 
have observed patients with sudden arterial oc- 
clusion, whose pain has begun abruptly, we have 
been dissatisfied with our explanation of the cause 
of the pain, namely ischemia. Recently we have 
believed that the pain and profound ischemia 
were caused in a large degree by arterial spasm. 
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This is supported by observations by other in- 
vestigators. Seifert and others have observed 
arterial spasm in the involved artery during the 
operation of embolectomy. After observation of 
patients with arterial embolism, Seifert concluded 
that the severe pain was due to arterial spasm. 
In a study of experimentally produced embolism 
Gosset, Bertrand, and Patel observed that the 
embolus was fixed at the point of lodgment by 
arterial spasm. They observed likewise that the 
lowered temperature of the extremity in which a 
main artery had been occluded by an embolus was 
gradually replaced by normal warmth a few hours 
afterward, indirect evidence that the original 
diminution in warmth was due to arterial spasm, 
which relaxed in the course of a few hours to 
allow normal warmth to return to the extremity. 
Denk was so impressed by the probability that 
arterial spasm contributed to the diminished arte- 
rial circulation that he administered papaverine 
hydrochloride, which is an antispasmodic, as part 
of the treatment of sudden arterial occlusion. 
The results were good. Herrmann and Reid have 
shown that alternate suction and pressure applied 
to an extremity which has sustained sudden occlu- 
sion of the main artery results in marked im- 
provement of the circulation. Since the pro- 
cedure does not influence the occluded area itself, 
it must act by relieving spasm and inducing a 
greater flow of blood through inadequately dilated 
collateral arteries. 

The best observations on changes in temperature 
of the extremity following experimental ligation 
of the external iliac artery are reported by Mulvi- 
hill and Harvey. Following the procedure men- 
tioned, the temperature of the leg was reduced to 
the level of that of the room in 2 to 6 hours after 
a reduction of 10 to 30 degrees F. This tempera- 
ture persisted for several hours; then there was a 
gradual or rapid increase, so that in an average 
of about 13 hours after ligation of the artery the 
extremity was again as warm as before the opera- 
tion was performed. If sympathectomy was 
performed when the temperature of the foot was 
low, there was an immediate increase in warmth 
to a temperature level equaling that before liga- 
tion occurred. If sympathectomy preceded liga- 
tion, no decrease in temperature occurred follow- 
ing the last procedure. These experiments offer 
unequivocal evidence that the decrease in temper- 
ature following ligation is due to a vasomotor 
mechanism. One cannot say that this vasomotor 
effect is characterized by active spasm or inade- 
quate vasodilation. This observation is of some 
importance as active spasm might well be asso- 
ciated with pain, whereas it is difficult to conceive 
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that a passive state of inadequate dilation would 
be. Herein may be the explanation for varying 
degrees and types of pain following various types 
of sudden arterial closure. 

Statements concerning the origin of the severe 
pain following arterial embolism are based to a 
large extent on logic rather than known facts. 
If we assume that the lodgment of the embolus 
and the severe pain occur nearly simultaneously, 
we know of no other mechanism than arterial 
spasm which effects profound ischemia to account 
for the distress. Seifert, who has given this phase 
of the problem consideration, believed this to be 
the case and relates two experiences to support 
his contention: A woman, aged 44 years, was 
afflicted suddenly with evidence of occlusion of 
the axillary artery; the pain affected the entire 
area from the middle of the arm distally. Five 
hours later the pain suddenly changed, so that it 
involved only the extremity, from the junction 
of the middle and upper thirds of the forearm 
distally. At operation no embolus was found in 
the axillary artery; amputation was necessary and 
the embolus was found in the cubital artery. 
Seifert believed the change in the location of the 
pain was due to a shift of the embolus to a more 
distal position. In the case just mentioned and 
in another, pain disappeared after arteriotomies, 
although gangrene supervened and amputation 
was necessary. Seifert believed that the relief of 
pain was due to the disappearance of spasm. He 
pointed out that sudden occlusion of an artery 
alone cannot be responsible for the pain observed 
in embolism, since ligation was often necessary 
for war injuries, yet the type of pain which occurs 
in arterial embolism was usually absent. 

The probability that arterial spasm is respon- 
sible for the pain in embolism either directly or as 
a result of the ischemia it produces is so logical and 
fits so well with recorded observations regarding 
suddenness of onset, severity, and the difficulty of 
localizing the pain that we believe there is a dis- 
tinct cause and effect relationship. Unfortunately, 
no observations based on direct visualization are 
available to indicate the extent of the spasm. 
However, the experimental work of Mulvihill and 
Harvey indicates a widespread localization below 
the point of occlusion, since interference with the 
circulation is so great that the temperature of the 
part is reduced to that of the room in which the 
experiments were performed. 


THE COURSE OF EVENTS IN SUDDEN ARTERIAL 
OCCLUSION 


All cases of sudden arterial occlusion have one 
common factor, interruption of continuity of the 


arterial lumen. In many instances, particularly 
when pain occurs suddenly and is severe, it ap- 
pears that arterial spasm is present. In other 
instances the collateral arteries fail to dilate ade- 
quately enough to allow survival of the limb. 
When pain is minimal and the diminution of the 
blood supply is not marked, it appears that spasm 
is absent and circulation through collateral ar- 
teries is adequate. If the mere occlusion of the 
artery plays a minimal réle in the diminution of 
blood supply, why should not all extremities sur- 
vive, since the experimental work of Mulvihill 
and Harvey, and of Gosset, Bertrand, and Patel, 
indicates that additional diminution of blood sup- 
ply effected by spasm or inadequate dilatation of 
collateral arteries is temporary and corrected in a 
few hours? We cannot answer definitely, but we 
believe that ischemia effected by arterial spasm or 
inadequate dilatation of collateral arteries, if pro- 
longed, produces changes in the intima of arteries 
and veins, which in turn produce widespread 
vascular thrombosis in the extremity when the 
spasm abates or dilatation of collateral arteries 
occurs. The diminution of blood flow is brought 
about, then, by organic changes alone, as the func- 
tional element has disappeared. It is true that 
venous thrombosis is an almost constant accom- 
paniment of sudden arterial occlusion terminating 
unfavorably. This conception serves to empha- 
size the need for prompt treatment, either medical 
or surgical, when sudden arterial occlusion occurs, 
since delays may lead to extensive thrombosis. 


PATHOLOGICAL CHANGES FOLLOWING EMBOLISM 


An excellent experimental study of this subject 
has been presented by Gosset, Bertrand, and 
Patel. Animals were killed 1, 2, 3, 4, 5, 6, 7, and 
8 days after embolism was produced experimental- 
ly and the arteries at the site of occlusion were 
studied. Septic emboli contained and were sur- 
rounded by bacteria 24 hours after embolic occlu- 
sion. The musculature of the artery was affected 
by hyaline degeneration, and severe inflammation 
was present in the adventitia. The following 
observations pertain only to occlusion by aseptic 
emboli: At the end of the first day the internal 
elastic lamina had lost its undulating character 
and the musculature had the appearance of asep- 
tic necrosis. At the end of the second day hemor- 
rhagic infiltration into the perivascular fatty tissue 
was noted in addition. Twenty-four hours later 
the periphery of the clot was fibrinous in nature 
and infiltrated with polymorphonuclear leuco- 
cytes and pigmented macrophages, the endo- 
thelium had disappeared largely, and the muscle 
fibers for the most part had disappeared. Subse- 
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TABLE V.— THE FINAL RESULT OF SUDDEN 
ARTERIAL OCCLUSION 








| . . . 
46 cases of embolism, involving 57/54 cases of thrombosis, involving 60 
extremities extremities 





Gangrene 26*| Gangrene 31* 
12 amputations with 5 postopera-| 15 amputations with 7 postopera- 
tive deaths tive deaths 
12 deaths without amputationt | 14 deaths without amputationt 





Recoveryt : 31*|Recovery§ ; 29* 
Death without gangrene in 3 cases} 1 death without gangrene 





*Applies to number of extremities involved. 

tIn 2 cases 2 extremities involved. 

tResidual signs of arterial insufficiency in many cases. 
§In 1 case 2 extremities involved. 


quent observations showed chiefly organization 
and fibrosis. These investigators believed that 
the changes noted were due in part to interference 
with nutrition of the artery as a result of its dis- 
tention by the embolus. 


PROGNOSIS 


The outcome in cases of sudden arterial occlu- 
sion leaves much to be desired. In our series of 57 
extremities in which sudden arterial occlusion 
occurred as a result of embolism, gangrene super- 
vened in 26 instances, or 45 per cent. In 31 of 
60 extremities in which sudden arterial occlusion 
occurred as a result of thrombosis, gangrene 
supervened, an incidence of 50 per cent (Table V). 
One may say, then, that gangrene occurred in 
about half of all cases of sudden arterial occlusion. 
Admittedly, the treatment of these patients was 
not the best, according to our present under- 
standing of the events which occur in sudden ar- 
terial occlusion. Our only excuse for the poor 
results is that the treatment was the conventional 
one at the time the patients were observed. More 
modern therapy should be productive of a much 
greater incidence of recovery. Denk’s report of 
recovery in 7 of 10 cases! as a result of the use of 
papaverine, and Herrmann and Reid’s report of 
recovery in all of 10 cases as a result of treatment 
with alternating positive and negative pressure, 
indicate more logical therapy and hold out hope 
that the figures in our series may be greatly im- 
proved in future cases of sudden arterial occlusion. 

It is of some interest that in our series the 
ultimate outcome could be predicted 24 hours 
after the onset of occlusion in about 80 per cent 
of cases of embolism and in only about 50 per cent 
of cases of thrombosis. This is as expected since 
thrombosis may be progressive and embolism is 
ordinarily a single, concise event. Our data do 
not allow delineation of many of the factors deter- 
mining prognosis. Age is important. Of pa- 


_ ln 2 cases in which the results were bad the occlusion was old and 
irremediable damage had already been done. 


tients more than 60 years of age with embolism, 
gangrene supervened in 73 per cent, and of pa- 
tients more than 60 years of age with thrombosis, 
gangrene occurred in 83 per cent. The respective 
figures for patients less than 60 years of age were 
32 per cent and 42 per cent. This is likewise 
expected since older patients have less vitality, 
and the ability of collateral circulation to develop 
is apparently inferior. Moreover, atheromatous 
changes are extensive and encourage progressive 
thrombosis. It is our impression that when one 
of two companion arteries’ is involved, the chances 
of recovery or of minimal degrees of gangrene are 
greatly increased. The condition of the patient is 
important. This is not definitely worthy of 
emphasis as far as recovery of an extremity is 
concerned, but chiefly because of the possibility 
of death from other causes, such as is present in 
cases of cardiac decompensation, and because of 
the possibility of further embolism either to the 
extremities or more vital structures. It is ap- 
parent that the probabilities of survival of the 
patient are less when he suffers arterial embolism 
from a decompensated, arrhythmic heart than if 
he sustains thrombosis resulting from arterio- 
sclerosis. Another impression gained from our 
data is that thrombosis, particularly that due to 
arteriosclerosis, produces lesser areas of gangrene 
than embolism does. It is to be hoped that 
future studies will allow concise and accurate 
delineation of the factors important in a pro- 
phetic way. 
TREATMENT 

There can be no reasonable doubt that a great 
many patients with sudden arterial occlusion are 
poorly treated. One frequently sees the extremity 
elevated and surrounded by hot water bottles. 
Both procedures are ill advised. Elevation di- 
minishes somewhat the flow of blood to the ex- 
tremity and the direct application of heat may 
cause burns which contribute to the difficulty. 
Barker has shown many times that tissue deprived 
of its normal supply of blood is extremely sensi- 
tive to thermal and chemical agents which are well 
tolerated by normal extremities. No treatment at 
all is better than elevating the extremity and 
surrounding it with hot water bottles. 

It is beyond the scope of this paper to consider 
the surgical treatment of arterial embolism, name- 
ly, embolectomy. This phase of the subject has 
been adequately reviewed by Danzis, Allen, and 
Pemberton. The recent papers of Herrmann and 
Reid, Allen and MacLean, and Denk emphasize 
that embolectomy may soon be considered an 


*Examples of companion arteries are the radial and ulnar arteries and 
the dorsalis pedis and posterior tibial arteries. 
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unnecessary procedure as excellent results may 
follow simpler measures. 

There are three important “‘don’ts” in the 
treatment of sudden arterial occlusion: Don’t 
delay treatment for more than 2 or 3 hours, 
don’t elevate the extremity, and don’t subject it 
to heat which exceeds by more than a few degrees 
the temperature of the body. Delayed treatment 
means a poor prospect of recovery in those in- 
stances in which recovery would not occur spon- 
taneously. Until the custom disappears entirely 
it cannot be emphasized too frequently that tissue 
deprived of its normal blood supply does not 
tolerate heat well. Hot water bottles are fre- 
quently of a temperature which exceeds 150 
degrees F. and will almost invariably provoke 
burns if allowed to come in contact with the skin. 
We believe that not uncommonly, recovery would 
have occurred if burns had not resulted from hot 
water bottles. 

Opiates should be given immediately to control 
pain. The ingestion of alcoholic drinks is ordi- 
narily of great benefit in this regard, apparently 
because alcohol is an antispasmodic, as shown by 
Brown and Cook, as well as an anodyne. The 
extremity should be wrapped in cotton, which 
can be held in place with a roller bandage, to 
preserve the natural warmth of the extremity. 
Acradle, open at one end, containing not more than 
one or two bulbs may be placed over the extrem- 
ity. The temperature of the air about the limb 
should not exceed 105 degrees F. The extremity 
should be placed in a dependent position. When 
the legs are involved the head of the bed should be 
elevated; when the arms are involved, the patient 
should be in the semi-sitting position. Vaso- 
dilators should be given to relieve arterial spasm, 
if present. Papaverine hydrochloride, which is a 
vasodilator when given intravenously in amounts 
of % grain (0.032 gm.) will produce improvement 
in the circulation of the limb within a few minutes 
if it is effective at all. Care should be taken that 
the solution of papaverine is physiologically ac- 
tive. If the first injection does not cause im- 
provement, it is questionable that further trial 
with this drug will benefit the circulation. Denk, 
who originated this type of therapy, reported 10 
cases in which patients were treated with papa- 
verine. One failure was unexplained and two 
were due to the long period elapsing between the 
onset of embolism and treatment. Improvement 
in the 7 remaining cases was satisfactory. Allen 
and MacLean reported impressive improvement 
in one extremity and none in the other in a case 
in which the arteries of both extremities were oc- 
cluded suddenly. If improvement follows use of 


papaverine, the injection can be repeated when- 
ever there is evidence of failing circulation to the 
extremity. The use of intermittent negative and 
positive pressure, as described by Herrmann and 
Reid, has been very successful in their hands 
and should be used if a machine is available. On 
the assumption that one of the chief requisites for 
a favorable outcome is the induction of collateral 
arteries to assume a heightened function of trans- 
portation of blood, spinal anesthesia may be tried 
when the lower extremities are involved, as Em- 
mett has shown that this procedure produced 
maximal vasodilation. Brachial plexus block may 
produce similar effects in the upper extremities. 
General anesthesia may be used, if the condition 
of the patient permits, for the same reason that 
spinal anesthesia may be of value, as Craig and 
Horton have shown that general anesthesia pro- 
duces maximal vasodilation. Sympathectomy 
likewise produces maximal vasodilation, as shown 
by Brown and Adson, Baldes, Herrick and Essex 
and is of value in sudden arterial occlusion, as 
shown experimentally by Mulvihill and Harvey; 
but ordinarily, the condition of the patient does 
not warrant such a major operation. If the pro- 
cedures outlined, exclusive of sympathectomy, do 
not produce a rapid improvement in the circula- 
tion, surgical removal of the clot should be con- 
sidered when occlusion is due to an embolus. As 
in the treatment of diabetic coma, constant at- 
tendance of a physician is required until the 
situation is relieved or the unfortunate outcome 
is definitely established. This duty cannot be 
delegated to nurses or relatives judiciously. If 
the diagnosis is made promptly and the treatment 
outlined is carried out with celerity and constant 
attention, we believe the results will be much 
better than they are when less rational, or hap- 
hazard, regimens are carried out. 


SUMMARY AND CONCLUSIONS 


An etiological classification of sudden arterial 
occlusion is presented, and a study has been made 
of data gained from the records of 100 cases of 
sudden arterial occlusion. 

The symptoms of sudden arterial occlusion are 
extremely variable and multiple. The common 
conception that severe pain ensuing suddenly is 
the chief manifestation of sudden arterial occlu- 
sion is not supported by our data. Arterial spasm 
or failure of collateral arteries to assume a maxi- 
mal function at a high level appears of paramount 
importance in effecting ischemia in sudden arte- 
rial occlusion. 

The incidence of gangrene in our series of cases 
was approximately 50 per cent. We believe this 
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to be a lamentable record, although it was com- 
patible with our knowledge of sudden arterial 
occlusion at the time the patients were observed. 

Treatment at the present has two objects: 
avoidance of procedures which do harm and relief 
of arterial spasm or the induction of collateral 
arteries to function at a higher level. 

It appears that, in the future, treatment of 
sudden arterial occlusion based on our knowledge 
of the physiological disturbances associated with 
it will be productive of better results. 


BIBLIOGRAPHY 


ALLEN, A. W. The surgical treatment of embolism of 
the extremities. New England J. Med., 1929, 201: 
304-307. 

ALLEN, E. V., and MacLean, A. R. Treatment of 
sudden arterial occlusion with papaverine hydro- 
chloride: report of case. Proc. Staff Meet. Mayo 
Clin., 1935, 10: 216-220. 

Ba.pes, E. J., HERRICK, JULIA F., and Essex, H. E. 
The measurement of flow of blood and the effects 
of anesthesia and lumbar Sepeny- Proc. 
Staff Meet. Mayo Clin., 1932, 7: 535-536 

BARKER, N. W. The danger of gangrene of the toes 
in thrombo-angiitis obliterans and arteriosclerosis 
obliterans. J. Am. M. Ass., 1935, 104: 2147-2149. 

Brown, G. E., and Apson, A. W. Calorimetric 
studies of the extremities following lumbar sympa- 
thetic ramisection and ganglionectomy. Am. J. 
Med. Sc., 1925, 170: 232-240. 

Brown, G. E., and Cook, E. N. The vasodilating 
effects of alcohol. J. Clin. Invest., 1932, 11: 857. 

Craic, W. McK., Horton, B. T., and SHEARD, 
CHARLES. Thermal changes in peripheral vascular 
disease during sympathetic ganglionectomy under 
general anesthesia. J. Clin. Invest. 1933, 12: 573- 
581. 


AND OBSTETRICS 


Danzis, Max. Arterial embolectomy. Ann. Surg., 
1933, 98: 249-272. 
Denk, W. Zur Behandlung der arteriellen Embolie. 
Muenchen. med. Wchnschr., 1934, 81: 437-439. 
Emmett, J. L. Subarachnoid injections of procaine 
hydrochloride: the quantitative effects of clinical 
doses on sensory, sympathetic and motor nerves. 
J. Am. M. Ass., 1934, 102: 425-432. 

GotpsmiTH, GRACE A., and Brown, G. E. Pain in 
thrombo-angiitis obliterans: a clinical study of 100 
consecutive cases. Am. J. M. Sc., 1935, 189: 819- 


33- 

Gosset, A., BERTRAND, IvAN, and PATEL, JEAN. 
Sur la physio-pathologie, des embolies arterielles 
des membres oaveuliies expérimentales). Ann. 
d’anat. path., 1932, 9: 841-862. 

GREENSPAN, E. B. Carcinomatous endarteritis of the 
pulmonary vessels resulting in failure of the right 
ventricle. Arch. Int. Med., 1934, 54: 625-644. 

HERRMANN, L. G., and Rem, M.R. Passive vascular 
exercises: treatment of peripheral obliterative arte- 
rial diseases by rhythmic alternation of environ- 
mental pressure. Arch. Surg., 1934, 29: 697-704. 

Mutvrai1t, D. A., and Harvey, S. C. Studies on 
collateral circulation. I. Thermic changes after 
arterial ligation and ganglionectomy. J. Clin. 
Invest. 1931, 10: 423-429. 

Nycaarp, K. K., and Brown, G. E. Essential 
thrombophilia (thrombosing disease): report of five 
cases. Proc. Staff Meet. Mayo Clin., 1935, 10: 
13-15. 

Patutn, GustaF. The differential diagnosis: arterial 
embolism, venous thrombosis. Acta chir. Scan., 
1929, 65: 558-564. 

PEMBERTON, J. DEJ. Embolectomy: report of three 
cases. Ann. Surg., 1928, 87: 652-666. 

SEIFERT, E. Die Deutung des Schmerzes bei der 
arteriellen Embolie. Deutsch. Ztschr. f. Chir., 
1931, 232: 187-1098. 

Wi.utus, F. A. The mode of death in various types 
of heart disease. Am. J. M. Sc., 1926, 171: 480-485. 

Wituius, F. A. Embolic manifestations of heart 
disease. J. Iowa State M. Soc., 1926, 16: 437-440. 





JENSEN: PELVIC ABSCESS IN WOMEN 


PELVIC ABSCESS IN WOMEN 


COMPLICATIONS AND MANAGEMENT WITH A STUDY OF 328 CASES 
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Junior Assistant Surgeon, Knickerbocker Hospital 


HIS article is based on a study of 197 cases 

from the records of the Women’s Hospital of 

New York, and 131 cases from the Gyne- 
cological Service of Bellevue Hospital of New 
York. Cases of tuberculous abscess and those 
developing secondarily to inflammation of the 
gastro-intestinal tract or its appendages have been 
excluded from the study. 

Up to the era inaugurated by the great contri- 
butions of Lord Lister, little was known of the 
pathology and treatment of pelvic suppurative 
disease in women. Brickell, Emmett, and others 
some time later advocated evacuation of pus and 
serum per vaginam. Hegar about this time de- 
scribed the approach to these collections by way 
of the groin. Laroyenne was urging vaginal inci- 
sion, drainage with a rubber tube and irrigation 
of the tract. Lawson Tait a little later was advo- 
cating abdominal incision, and marsupialization 
in some cases of the abscess cavity. Drainage per 
rectum and the sacrococcygeal were other routes 
occasionally used. 

In 1885 the relationship of salpingitis to collec- 
tions of pus in the pelvis began to be appreciated. 
Based on the work of Pasteur over two decades 
before, observers were establishing the fact that 
the common cocci were the most frequent offend- 
ers in pelvic abscess. Other organisms such as 
Bacillus typhosus (26), Bacillus influenza (23), a 
round worm (28), and Bacillus pyocyaneus with 
staphylococcus (27) have also been the primary 
cause in this condition. 

Curtis after a careful study of excised fallopian 
tubes concluded that in 70 per cent pathology was 
due to the gonococcus, and in 15 per cent to pus 
producing organisms, particularly the streptococ- 
cus. He states that Bacillus coli is infrequent as a 
primary cause, although frequently found in sub- 
sequent pus pockets and abscesses. In our com- 
bined series of 328 cases, 175 cultures were re- 
ported as follows: in 1 case there was a growth of 
gonococci, in 23 of streptococci, in 29 of staphylo- 
cocci, in 19 of Bacillus coli, in 13 of a mixed infec- 
tion, in 1 of micro-ovalis, while 89 proved sterile. 
The infrequent finding of the gonococci may be 
due to the type of study made. Wertheim showed 
that the gonococci could be found not only in the 
pus from these abscesses, but more frequently in 


their walls as well. In those cases in which the 
abscess extended toward the rectum, gonococci 
massively present both in the pus cells and lying 
free were found in the crypts of Lieberkuhn, in 
the connective tissue between the crypts, and in 
the infiltrated mucosal connective tissue as far as 
the muscular coat. 

Emmett stated that pelvic disease frequently 
followed abortions. From the historical side, he 
felt that the use of the sewing machine tread was 
important as a contributory factor. In the Belle- 
vue series 28 cases followed induced abortion, and 
in the Woman’s Hospital group 15 cases. In the 
first group 5 cases developed an abscess postpar- 
tum, 2 of these cases occurring before the patients 
left the hospital, at to days and 3 months; and in 
the Woman’s Hospital group 7 cases developed 
after apparently normal delivery. In the com- 
bined series there were only 24 cases that showed 
positive intracellular diplococci on urethral or cer- 
vical smear, on entrance into the hospital. There 
were 39 in the entire group that gave a history of 
having been treated for previous pelvic disease of 
one type or another. One case in the Bellevue 
series developed a pelvic abscess 10 days after a 
cesarean section. In another, symptoms de- 
veloped coincidental with an attack of influenza, 
and in one pelvic symptoms followed an acute 
pharyngitis. One case developed an abscess after 
intra-uterine insufflation of air, and in another 
after intra-uterine injection of iodized oil. The 
wearing of stem pessaries was responsible in 4 
cases. 

It has long been recognized that lacerations of 
the cervix and perineum harbor bacteria and are 
open roads to the development of pelvic disease 
either in its acute or chronic form. Emmett ex- 
pressed the opinion that lacerations of the cervix 
wasanimportant predisposing cause to the develop- 
ment of pelvic abscess. Of the combined series 151 
cases showed an old laceration of the cervix or 
perineum or both. These are sufficiently numerous 
to emphasize the accepted opinion that old lacera- 
tions should be properly repaired to remove a fre- 
quent factor in the subsequent development of 
pelvic abscess. 

In Table ITI is noted the previous surgery done 
on these cases. The various procedures and the 
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TABLE I.—AGE DISTRIBUTION 


Woman's 
Hospital 
197 Cases 


Bellevue 
Hospital 
131 Cases 
14 12 
89 63 
74 43 
17 13 

3 ° 


TABLE II.—IMPORTANT POINTS IN HISTORY OF 
PATIENT 


Bellevue 
Hospital 
series 
Previous pelvic disease. . . 12 
Postabortal 28 
Postpartum Se 5 
Gonococcus history 7 
Laceration of the cervix.............. 5 39 
Laceration of the perineum 22 
Stem pessary worn ° 
Symptoms after air insufflation........ ° 
Symptoms after oil insufflation ° 


Woman’s 
Hospital 
series 


pathology they attempt to remove leave tissue 
changes which predispose to renewed infection by 
reducing the local resistance to invading bacteria. 
Then by direct introduction of gonococci, or of 
other pathogenic bacteria, as in induced abortion, 
the inflammatory process extends relatively rap- 
idly. Furthermore, it is well known that patho- 
genic organisms can remain quiescent in the tis- 
sues until resistance is lowered by local trauma or 
systemic disease with the consequent develop- 
ment of a suppurative process. 

Some of the causes of pelvic abscess can be 
eliminated. Lacerations of the cervix or perineum 
should be promptly repaired. The application of 
stem pessaries should be avoided. Intra-uterine 
insufflation of air or iodized oil should be done only 
in the absence of an inflammatory process. The 
practice of abortion can be eliminated only through 
the education and evolution of the human race. 

The type of pathology in these various infec- 
tions depends on the organism. The most con- 
genial habitat of the gonococcus is a moist mucous 
surface. It has no predilection for the subperito- 
neal connective tissue, although it may involve 
these areas. With involvement of the tubal mu- 
cosa, the tissue becomes edematous, diminishing 
the blood supply, the front line of defense breaks 
down and ulceration of the mucosa takes place. 
As the exudate collects it distends the necrotic 
walls of the tube and spontaneous rupture of the 
tubal abscess may take place into the adjacent 
viscera, or the peritoneal cavity itself. More often 
a plastic exudate forms rapidly enough on the sur- 
rounding peritoneal surface to avoid these com- 
plications. Because of this plastic exudate adja- 


TABLE III.—SURGERY DONE PRIOR TO ADMIS- 
SION TO THE HOSPITAL 
Woman's 


Hospital 
series 


Bellevue 
Hospital 
series 

Posterior colpotomy for abscess. ...... 8 

Dilatation and curettage 35 

Removal of one tube and ovary 12 

Hysterectomy with removal of one tube 
and ovary 

Abdominal operation for pelvic abscess 

Repair of perineum 

Suspension of the uterus 

Cesarean section 

Myomectomy 

Appendectomy 

Cervical abscess 

Peritonitis 

Abscess of the labia 

Hemorrhoidectomy 

Rectal fissure 
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cent intestinal coils may become matted together. 
Infrequently an intestinal obstruction will follow. 
Menge reports 2 cases of pelvic abscess perforat- 
ing the rectum, proved by postmortem which 
showed ulceration of the outer coat toward the 
lumen. 

Abscesses which follow abortions, postpartum 
abscesses, and those secondary to lacerations of 
the cervix or perineum are essentially wound in- 
fections and spread by way of the lymphatics and 
blood vessels. These are caused chiefly by the 
streptococcus and staphylococcus. When the re- 
sistance of the host is high the infection becomes 
limited to the subperitoneal connective tissue in 
which either the exudate is absorbed, or large col- 
lections of frank pus are formed. Spontaneous 
rupture of these abscesses may take place into the 
adjacent viscera or the peritoneal cavity, rarely 
into the urinary bladder. The latter complication 
occurs only in severe types of infection usually 
localized in the utero-vesical space or anteriorly 
in the space of Retzius. 


SYMPTOMS 


The largest number of cases occur in the third 
and fourth decades. Table I shows the age distri- 
bution. On analysis of the entire series, the most 
common symptom was found to be pain, absent 
in only 1 case. The location and distribution of 
this symptom varies widely. Most frequently it was 
referred to the lower abdomen, and coming on 
more gradually than suddenly. It was usually de- 
scribed as an intensely severe ache rather than 
sharp and “knife-like” in character. It was usually 
referred to the lower abdomen, and in this loca- 
tion was generally bilateral. Many also had pain 
elsewhere as noted in Table IV. The pain was 
usually referred to the site of the exudate. If the 
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TABLE IV.—PAIN 


Woman's 
Hospital 

series 
Both lower quadrants 65 
Right lower quadrant........ 31 
Left lower quadrant 35 
Lower back 


Bellevue 
Hospital 
series 


Left thigh 


Vagina 
Urethra 

On defecation 
In buttocks 
Shoulders 

No pain 
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TABLE V.—-URINARY SYMPTOMS 
Woman's 
Hospital 
series 


Bellevue 
Hospital 
series 

Dysuria 
Frequency 
Nocturia 


Retention 

Incontinence 

Bloody urine 

Relief of pain by micturition. . 


collection was low, it was referred to the external 
genitals; if the lateral side of the pelvis was in- 
volved, it extended down one or the other leg. 
One patient in the entire series complained of pain 
on one side of the abdomen when the mass of 
exudate was located on the opposite side of the 
pelvis. An important aid in the localization of the 
abscess was the presence of persistent tenderness 
after the pain had abated. 

Urinary disturbance of one type or another was 
commonly present. This is shown in Table V. On 
analysis dysuria was shown to be the most fre- 
quently present. Vaginal bleeding, often present, 
was an important point in differential diagnosis, 
particularly with pain on the right side. Chills, 
fever, and sweats were common with the accom- 
panying disturbance of the gastro-intestinal tract 
such as nausea and vomiting. Profuse vaginal dis- 
charge was frequently present. Occasionally the 
symptoms dated from the previous menstrual 
period. Less frequent symptoms are noted in 
Table VI. 

Examination always revealed tenderness in the 
lower abdomen often bilateral, and less frequently 
localized to one or the other lower quadrants. 
Commonly a mass was present in one or the other 
iliac fossa or, at times, above the symphysis. 
Rigidity of the lower abdominal muscles was not a 
frequent finding, present only in 15 per cent of the 
cases. This is especially important in lesions on 
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TABLE VI.—OTHER SYMPTOMS 


Bellevue 
Hospital 
Series 


Woman's 
Hospital 
series 


Vaginal bleeding 32 
Profuse vaginal discharge.... . ; 18 
Bleeding from the rectum 1 
Beginning of symptoms at menstru- 


Nausea and vomiting...... 
Sweating ee 
Bloody vomitus stg ae 
Beginning of symptoms with influenza 
Beginning of symptoms with acute 
pharyngitis be aes: I ° 


TABLE VII.—PRESENCE OF MASS ON EXAMINA- 
TION 


Bellevue 
Hospital 
series 


Woman's 
Hospital 
series 

Above the symphysis........ ie 31 21 
Right lower quadrant aoe ae 12 
Left lower quadrant Jice tio ae 14 
Both fornices and cul-de-sac.......... 67 51 
Rigut 1008is. 6k cacss . 40 17 
Left fornix... itecmanee oe 21 
Cul-de-sac only 41 35 


the right side which may be confused with inflam- 
mation of the appendix. 

The blood count was usually high although it 
showed great variability. The lowest count in this 
series was 3,400 white blood cells with 82 per cent 
polymorphonuclears. The highest count was 
76,000 white blood cells with 94 per cent poly- 
morphonuclears; and the average count was 17,600 
white blood cells with 88 per cent polymorpho- 
nuclears. The temperature was relatively high, 
the average rise being 102.4 degrees F. and 
the average pulse rate varied between 90 to 
110. 

With rare exceptions a mass was palpated on 
pelvic examination either unilateral or bilateral, 
occasionally filling the entire pelvis. This is shown 
in Table VII. Frequently the mass was palpable 
through the abdomen only. Not infrequently 
multiple abscesses, more or less coalescing, were 
present. 


TREATMENT (5, 6, 14, 19, 24, 32) 

In 1879 Emmett emphasizing Brickell said, “the 
rule is as applicable here (in cases of pelvic ab- 
scess) as in general surgery, to open freely a col- 
lection of pus as soon as it can be detected.” It 
required courage and daring as well as common 
sense to advocate such procedures openly more 
than 50 years ago. 
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In this series of 328 cases there were 32 cases at 
Bellevue and 2 in the Woman’s Hospital group 
treated without operation, in which sterile milk 
injections, the Elliott treatment (18), hot douches, 
rest in bed, and general supportive measures were 
used. There were no deaths in this group. Six of 
these patients were readmitted from 15 days to 3 
years later. Of these in 2 posterior colpotomy, in 
3 abdominal operations for collections of pus were 
performed. One was treated conservatively. One 
death occurred after operation. 

Of those treated by primary operation, pos- 
terior colpotomy was the procedure of choice. In 
the Bellevue group this was carried out 94 times, 
and in the Woman’s Hospital 165 times. The next 
most frequent procedure was abdominal incision, 
excision of the abscess walls and structures in- 
volved, closure of the incision and drainage by a 
colpotomy opening. This was done in 49 cases at 
the Woman’s Hospital, and in 15 at Bellevue ex- 
cept that in this group drainage was established 
through the abdominal incision with no opening 
in the vaginal fornices. In 2 additional cases in 
the Woman’s Hospital which proved to be sup- 
purative appendices abdominal drainage only was 
employed. In the entire series of 328 cases, in 8 
laparotomy with drainage through both the ab- 
dominal incision and posterior colpotomy was 
done. In 3 of these 8 cases, spontaneous rupture 
of the abscess into the peritoneal cavity had taken 
place, in 5 the abscess wall was accidentally rup- 
tured during operation. In this latter group in 
addition, the lesions of an active peritonitis were 
present. In 4 cases at Bellevue the abscess was 
opened extraperitoneally above Poupart’s liga- 
ment. Five cases of the total series were drained 
by anterior colpotomy. In 1 of these the urinary 
bladder was opened which resulted in a vesico- 
vaginal fistula. In 9 of the 328 cases laparotomy 
and complete closure without drainage was done. 
In 2 of these cases drainage by posterior colpotomy 
was subsequently necessary. In 3 the entire ab- 
scess wall was removed without soiling or spilling 
of the pus, and in 3, in the absence of pus the oper- 
ation was performed in order to separate the 
adhesions. 

On a total of 294 patients there were 373 oper- 
ations performed. Supplementing these proce- 
dures, there were frequent intramuscular injec- 
tions of sterile milk; this was done at the Woman’s 
Hospital in 61 cases, and at Bellevue in 6. The 
Elliott treatment was also used in 7 cases of the 
series without apparent benefit, although the 
small number prevents any definite conclusions 
as to the value of this type of treatment in pelvic 
abscess. 
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Wharton in an extensive summary of 716 cases 
of pelvic abscess stated that irrigation of the ab- 
scess cavity was discontinued because it did not 
benefit the patient and, with suspicious frequency 
was a factor in producing peritonitis. Of the total 
series irrigation of the colpotomy tract was car- 
ried out in 20 patients without apparent benefit 
or noticeable harm. Saline, boric acid, and potas- 
sium permanganate solutions were used. The 
average stay in the hospital in the various groups 
was 32 days with the tract irrigated, and 24 days 
when the tract was not irrigated. With supple- 
mental sterile milk injections an average stay of 
44 days was noted, and in the absence of milk in- 
jections a stay of 23 days. However, this does not 
accurately reflect the severity of the infection or 
the patient’s resistance to the infection. 

Cullen stated, “‘under no circumstances open up 
Douglas’ pouch in postpuerperal broad ligament 
infections; it isalmost criminal,” advocating drain- 
age extraperitoneally above Poupart’s ligament. 
On the contrary the site of the abscess should 
govern the location of the incision for the evacua- 
tion of the pus, that accordingly colpotomy is in- 
dicated in abscesses extending toward the vagina! 
fornices, while laparotomy should be performed 
for abscesses approaching the anterior abdominal! 
wall. The treatment advocated provides drainage 
that is adequate and still with minimum shock to 
the patient. 

Summarizing the mortality based on the oper- 
ative procedure, the following figures are noted: 
in the Woman’s Hospital, drainage of the abscess 
other than by laparotomy was done 165 times with 
4 deaths, a rate of 2.36 per cent; and the abdomen 
was opened alone and in conjunction with other 
measures 80 times with 7 deaths, or 8.78 per cent. 
In Bellevue Hospital drainage by other measures 
than by abdominal incision was done too times 
with 3 deaths, or 3 per cent; and laparotomy was 
carried out 20 times with 4 deaths, or a rate of 
20 per cent. These figures do not indicate the 
severity of the infection or the patient’s resistance, 
but they are of value in further emphasizing the 
benefit of simple drainage, whenever feasible, to 
the life of the patient. 

Exceptionally after drainage only, by colpotomy 
or laparotomy, has been carried out, a second 
operation is necessary to remove the thickened 
walls of an abscess cavity, or a localized collection 
of pus, or to separate adhesions, or to correct dis- 
tortion of the pelvic structures through the con- 
traction of scar tissue. However, this should be 
postponed until the condition of the patient war- 
rants it. Frequently the signs of previous infec- 
tion disappear altogether. 
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TABLE VIII.—COMPLICATIONS GROUP I 


Woman’s 
Hospital 
series 


Bellevue 
Hospital 
series 
Spontaneous rupture into peritoneal 

cavity 
Postpartum and postabortal 
Tubo-ovarian 
Spontaneous rupture into rectum 
Postpartum and postabortal 
Tubo-ovarian 
Spontaneous rupture into vagina 
Postpartum and postabortal 
Tubo-ovarian 
Spontaneous opening into sigmoid 
Spontaneous fecal fistula of urinary 
bladder 
Spontaneous drainage of abscess through 
uterus and cervix.. 


COMPLICATIONS (16, 21) 


The complications are classified into three 
groups: first, those due to local extension of the 
disease as enumerated in Table VIII; second, acci- 
dents in the course of the operative procedure, as 
noted in Table IX; and third those which develop 
in some remote organ or structure as listed in 
Table X. 

In the first group are included those patients in 
whom the abscess spontaneously ruptures into ad- 
jacent organs or into the peritoneal cavity. The 
latter complication is unusual but by no means 
rare. Bonney reported 20 recorded in the litera- 
ture up to 1909 and added 1 of his own. Others 
had doubtless occurred but had never been re- 
ported. More recently the cases recorded have 
been quite numerous (3, 4, II, 15, 29, 32). In the 
entire series there were 6 cases with spontaneous 
rupture of the abscess into the peritoneal cavity. 
These cases were drained by both the abdominal 
incision and posterior colpotomy; and 3 deaths 
occurred, on the operative, first, and second post- 
operative day from general peritonitis. In 9 cases 
in the series spontaneous rupture into the vagina 
occurred with no deaths. There were 12 patients 
with spontaneous rupture into the rectum with 
1 death. 

One case in the Bellevue series developed a 
fecal fistula after abdominal operation in which 
accidental tear of the intestine was the cause. In 
the Woman’s Hospital group, the rectum was 
accidentally opened during operation in 4 cases. 
In another case a fistula of the bladder developed 
(10, 13), permitting the passage of fecal material 
into that viscus. This was demonstrated by the 
recovery of fecal material when the bladder was 
irrigated. This fistula closed without operation in 
one month. In 1 case in the series, the abscess 
spontaneously drained through the uterus and 


TABLE IX.—COMPLICATIONS GROUP 2 


Bellevue 
Hospital 
series 


Woman's 

Hospital 

series 
Abscess secondary of the abdominal 
wall including one of tuberculosis 
ee eee Bkteied 
Accidental opening of rectum at oper- 


Accidental opening of urinary bladder at 
operation... 

Accidental opening of sigmoid at oper- 
ation. ; 

Vesicovaginal fistula 

Intestinal obstruction 


TABLE X.—COMPLICATIONS GROUP 3 
Woman's 


Hospital 
series 


Bellevue 
Hospital 
series 

Thrombophlebitis I I 

Pyelitia. ..... 
Diverticulitis 

Parotitis 

Pulmonary embolus.......... 
Bronchopneumonia 
Pulmonary abscess 
Empyema 

Pulmonary tuberculosis 
Osteomyelitis 

Abscess of the buttocks 
Effusion of the shoulder 
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cervix (16). In 1 case in which the abkscess 
localized in the uterovesical space, was drained 
through an anterior colpotomy, the bladder was 
found to be opened. This was considered an acci- 
dental perforation and resulted in a vesicovaginal 
fistula. 

In the Woman’s Hospital series 4 cases de- 
veloped a secondary abscess of the abdominal 
wall following laparotomy. In these cases there 
was complete closure of the abdominal incision. 
In one of these cases of mural abscess the granula- 
tion tissue proved to be tuberculous upon micro- 
scopic examination. The condition healed within 
6 weeks. In the Bellevue group 1 case developed 
a secondary abscess of the abdominal wall follow- 
ing drainage but healed rapidly after incision and 
drainage. 

It is of interest to note the rarity of intestinal 
obstruction in pelvic abscess. Why it does not 
occur more often is difficult to understand when 
one realizes that the intestinal coils are frequently 
matted together with the plastic peritoneal exu- 
date which forms on the serosa surrounding the 
inflammatory mass. This complication occurred 
in 1 case in the entire series, readily relieved by 
enterostomy, the patient recovering. 

Spontaneous opening into the sigmoid is un- 
common in this series. This opening will usually 
close itself without operative procedure if given 
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sufficient time. The same holds true for those 
cases in which the intestinal tract is accidentally 
opened during operation. Vesicovaginal fistulas 
when they occur will usually require surgical 
intervention. 

The third group of complications as noted in 
Table X includes conditions in which either medi- 
cal or surgical treatment, apart from the treat- 
ment of the pelvic abscess, is indicated. One case 
developed an empyema and required drainage; 
another developed a pulmonary embolism with 
survival. In 1 a lung abscess developed but 
apparently healed without operation. 

RESULTS 

In the Woman’s Hospital series after posterior 
colpotomy alone, 36 patients had a thickening in 
the pelvis, 44 had a mass with induration, and in 
23 there were negative findings. After abdominal 
operation combined with posterior colpotomy, 3 
patients had pelvic thickening, 3 a mass with 
induration, and in 33 the findings were negative. 
In the Bellevue group 9 patients showed a mass 
with induration after posterior colpotomy, while 
37 had thickening only. The other records are not 
quite clear as to results. 

In the Woman’s Hospital series 51 patients were 
readmitted one or more times, 39 of these having 
two, 9 having three, and 3 having four admissions. 
Thirty-three of these patients had recurring col- 
lections of pus, with 15 having posterior colpotomy 
for drainage. In 18, abdominal operation was done 
with excision of the abscess wall, complete closure 
of the incision and drainage by posterior col- 
potomy. In 13, laparotomy was performed for 
separation of adhesions and excision of chroni- 
cally thickened tissue, the patients having com- 
plained of persistence of pain. In 8 no operation 
was performed, the symptoms subsiding after a 
few days’ rest in the hospital. Other readmissions 
were: one ectopic pregnancy 3 years after pelvic 
abscess, one carcinoma of the cervix, one car- 
cinoma of the rectum 1 year later, and two for 
treatment of menorrhagia. The others were read- 
mitted for conditions unrelated to the previous 
pelvic disease. Of the 12 readmissions in the 
Bellevue group, 3 had drainage by posterior col- 
potomy for recurrent abscess; on 3 an abdominal 
operation was performed for excision of a pus sac 
with drainage through the abdominal incision; in 
5 there was no operation, and 1 patient entered 
because of a miscarriage. 


Of 37 patients followed from 1 to 3 years, 30 


were entirely free from symptoms, and 21 of these 
had a posterior colpotomy for drainage. One 
patient, with spontaneous rupture of the abscess 
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into the peritoneal cavity, recovered so rapidly 
that she was discharged from the hospital 17 days 
later completely well. Another patient with pelvic 
abscess not operated upon was free from symp- 
toms and pelvic pathology 1 year later. The re- 
mainder of the records do not give definite fina] 
results. However, when the uterus and ovarian 
tissue have been conserved, menstruation with 
few exceptions is re-established. Polak reports 2 
patients in his series who failed to menstruate, 
and 36patients whosubsequently becamepregnant. 

Among the cases with drainage by posterior col- 
potomy, persistence of the drainage tract for 12 
months occurred in 1 case, laparotomy was per 
formed for removal of the abscess pockets and ex 
cision of the fistulous tract. In another case the 
tract persisted 7 months requiring a second oper- 
ation for removal of the infected tissue in the pel- 
vis; a third patient with persistence of the col- 
potomy tract 7 months, refused further operative 
procedure, was sent home, and when examined 2 
years later the pelvic findings were negative, the 
fistulous tract having been closed for 1 year. 
These fistulous tracts possibly persist because the 
epithelium of the ovary infected, and connected 
with the colpotomy tract, continues to secrete 
preventing it from closing. Moreover there is no 
evidence that secondary infection of the pelvis 
occurs from the vagina when a posterior col- 
potomy is made for drainage. 

The mortality rate in both series was approxi- 
mately the same. In the Woman’s Hospital 
group there were 11 deaths, a rate of 5.58 per cent. 
There were 7 deaths in the Bellevue group, a rate 
of 5.3 per cent. Wharton, in his series, reported a 
mortality rate of 5.3 per cent. His series dated 
over 20 years prior to 1915. This series dates back 
to 1921 for the Woman’s Hospital, and to 1917 
for Bellevue. A number of surgeons have treated 
these patients without reduction in the mor- 
tality rate. 

In the Woman’s Hospital series, of 4 deaths 
which followed posterior colpotomy, 1 occurred 
on the day of operation from general peritonitis 
and septicemia, 2 on the second postoperative day 
of general peritonitis, and the fourth on the 
eighteenth day of chronic sepsis. Of the 7 which fol- 
lowed laparotomy, 2 occurred the day of operation 
of general peritonitis and sepsis, 2 the first post- 
operative day, 1 of sepsis and the cause of the 
other not stated; 3 the second postoperative day. 
2 of general peritonitis and sepsis and in 1 the 
cause was not stated. In the Bellevue group ol 
the 3 deaths which followed posterior colpotomy, 
1 occurred the first postoperative day of general 
sepsis, 1 the fifteenth postoperative day ol 
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general sepsis, and the third the one hundredth 
and fiftieth postoperative day of chronic sepsis. 
Of the 4 which followed laparotomy, 2 occurred 
the first postoperative day, 1 of general peritonitis 
and sepsis, and 1 of pneumonia, general peritonitis 
and septicemia. A postmortem examination was 
done on this case which revealed in addition, a 
septic endometritis and a subphrenic abscess. In 
the third and fourth cases the patients died on the 
fourteenth and thirty-third postoperative day, 
respectively, of chronic sepsis. Reviewing these 
deaths and their causes, it appears that the pa- 
tient succumbed to the infection rather than the 
operative procedure, although the influence of the 
latter in contributing to the fatal result, depend- 
ing on the length and extensiveness of the oper- 
ation performed, must always be an important 
factor. It seems true, however, that in those cases 
succumbing after the second or third postoper- 
ative days, the cause of death was primarily the 
infection with the operative procedure playing 
little or no part. 

There has been no reduction in the mortality 
rate in the last 40 years, despite the use of dia- 
thermia and the injection of foreign protein. Nor 
have the many other measures of modern treat- 
ment reduced the rate. This point is worthy of 
emphasis, as too often a particular procedure is 
given too much credit for the cure effected. These 
cases were all observed and treated by skillful 
surgeons of wide experience in their field. In some 
cases operations seemed to be unduly extensive or 
done too early. Nature should always be given 
sufficient time to restrict the infection to the 
pelvic cavity. 

It is the writer’s belief that the evacuation of 
pus and serum at its most accessible point should 
be the primary aim in this condition, and that the 
removal of the wall of the abscess should be de- 
ferred until such time as the condition of the pa- 
tient warrants it. Anterior colpotomy even in the 
most expert hands occasionally results in perfora- 
tion of the bladder and, therefore, for general use 
should be avoided. Lower abdominal incision and 
drainage extraperitoneally when the abscess is 
located anterior in the uterovesical space or for- 
ward in the space of Retzius can be done with 
relatively little shock to the patient and with 
less danger of injury to the urinary bladder. 

Generalizations on surgical procedure are dan- 
gerous and in the last analysis the individual case 
must be treated according to location and type of 
pathology found. 

CONCLUSIONS 

1. A study of 328 cases of pelvic abscess in 

women is presented, 
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2. A brief history of the present concept of the 
disease and its treatment is discussed. 

3. Causative factors in the disease and sugges- 
tive measures for prevention are outlined. 

4. The pathology of the disease varies accord- 
ing to the type of offending organism, although 
frequently the extent of the process is not limited 
to any one structure. 

5. The common symptoms and signs and those 
less often present are enumerated. 

6. The results of treatment are variable, but in 
general, the more conservative the measures the 
less the morbidity. 

7. The complications are varied, and except in 
the occasional instance, respond to conservative 
treatment. 

8.. The more extensive the operative inter- 
ference the higher the mortality figures. 

9. Despite the present use of diathermia, in- 
jections of foreign protein, and other innovations of 
modern treatment, the mortality figures in the 
last 40 years have not been lowered. 


I wish to thank Dr. George Gray Ward, chief surgeon of 
the Woman’s Hospital, and Dr. William E. Studdiford, Jr., 
chief of the Service at Bellevue, for their kind permission to 
review the records of their respective services. 
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DEHYDRATION’ 


ANY adaptations have taken place in 
M the cell since animal life arose from 
the primordial swamps but existence 
still depends upon a more or less continuous 
supply of water to the organism. Man is still 
a sea animal but now carries his own bit of 
ocean with him, protected from evaporation 
by his covering integument. 

The relationship of body stores of food to 
that of fluid was brought out by Rubner when 
he demonstrated that a starving animal can 
lose practically all its glycogen, fat and half of 
its body protein to approximately 4o per 
cent of its body weight and still live, whereas 
the loss of scarcely 10 per cent of its water 
content results in serious consequences, while 
the loss of from about 20 per cent results 
in death. Dehydration may develop in man 
most simply by deprivation of food and water. 
The body has no mechanism for the formation 
of considerable quantities of water and water 


‘From the Department of Surgery, University of Michigan. 
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continues to be lost from the two main ex- 
cretory processes, the one concerned in the 
removal of waste products through the kid- 
neys, the other devoted to dissipating heat in 
controlling body temperature by evaporation 
from the skin and lungs. The negative bal- 
ance for the day of about 1 liter is offset by 
water withdrawn from the body fluids, chiefly 
from the interstitial stores in the muscles and 
subcutaneous tissue. This fluid is given up 
with increasing reluctance since the retention 
of materials originally held in solution results 
in an increased concentration of those sub- 
stances, a condition poorly tolerated by the 
body and demanding water for its correction. 
The time quickly arrives when it is more im- 
portant for the organism to keep what water 
it has than to furnish water for the kidneys 
and for the dissipation of heat and as a result, 
anuria, a hot dry skin, sunken eyes, and fever 
develop. Some water continues to be lost from 
the skin and lungs, dehydration increases and 
delirium and coma supervene before death. 

In disease, dehydration occurs commonly 
since along with the inability to ingest water 
and food, many other factors increase the de- 
pletion of water. Fever increases the amount 
of water vaporized from the skin and lungs 
while vomiting, diarrhea and drainage from 
intestinal or biliary fistulas may carry away 
large amounts of fluid from the gastro-intes- 
tinal tract. The severe dehydration associated 
with diabetic coma results from vomiting, 
pulmonary hyperventilation, and the diuresis 
from glycosuria and ketosis. In burns, the 
massive exudation of fluids into and from the 
inflamed tissues, depletes the body fluids to 
an extraordinary degree. The paramount 
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importance of fluids to such patients is well 
known. Few surgeons fail to recognize the 
signs of dehydration when they exist at the 
time a patient is first examined. The only 
question is how much and what kind of fluid 
should be given in the next 24 hours to restore 
water balance. The quantitative problem can 
be solved by providing water needed for ex- 
cretion during this period with an additional 
amount to be retained to relieve the dehydra- 
tion. Studies have shown that in the sick 
surgical patient, it is well to allow 1500 cubic 
centimeters of water daily for urine and 2000 
cubic centimeters for vaporization of water 
from the skin and lungs. Facts have been ob- 
tained which aid in estimating the amount of 
fluids previously lost with dehydration. 

When water is withheld from normal hu- 
mans the signs of serious dehydration—scanty 
urine, a dry skin and tongue, sunken eyes— 
appear when the body has lost fluid amounting 
to approximately 6 per cent of the total body 
weight. This figure is about the same as 
Rubner’s figure of 10 per cent of the water 
content since the body is about 65 per cent 
water. The actual amount of fluid lost in pro- 
ducing serious symptoms will vary greatly 
with the size of the individual; thus 6 per cent 
of an adult of 80 kilograms (176 pounds) is 
4800 cubic centimeters while that of an infant 
of 5 kilograms (11 pounds) is only 300 cubic 
centimeters. The smaller the individual the 
less is the fluid reserve and the easier dehydra- 
tion occurs. 

The dehydrated patient will then require in 
the first 24 hours of treatment the 3500 cubic 
centimeters previously mentioned for the 
urine and vaporization of water from skin and 
lungs and an additional amount approximat- 
ing 6 per cent of his body weight, making a 
total for man weighing 80 kilograms of 8300 
cubic centimeters. It is obvious that the usual 
2 to 3 liters are entirely inadequate. If these 
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insufficient amounts are given, some water 
will be vaporized while most of the remainder 
will go to the depleted body stores while 
the oliguria will continue. It is only when the 
preferential process, that is, water for the con- 
trol of body temperature and for the restora- 
tion of body fluids, has been satisfied that 
water becomes available for the kidneys. 

Dehydration sometimes develops in the face 
of what superficially seems to be an adequate 
intake of water and requires a greater con- 
sciousness of water balance for its recognition. 
The fact that 3 to 4 liters of fluid are being 
given daily diverts the surgeon’s mind from 
considering depleted body fluid as the possible 
cause of an insufficient output of urine. The 
patient may have some urinary tract lesion 
which appears to be the cause of the renal 
insufficiency. Frequently in such instances a 
check-up of water exchange of the few previous 
days allowing 2000 cubic centimeters daily 
for water vaporized and adding up all ab- 
normal losses, such as vomitus, will show a 
negative balance to be responsible for the 
oliguria. With a greater fluid intake, the 
urine volume increases to a_ satisfactory 
amount. A single experience such as this 
keeps one eternally on the alert. 

The kind of fluid to be given to the dehy- 
drated patient also merits consideration. This 
depends on the substances lost with the water. 
In dehydration due simply to a failure to 
drink, substances such as sodium chloride and 
nitrogenous waste materials are concentrated 
in the body and water alone is needed to re- 
lieve the situation. This can be supplied 
parenterally by the use of 5 per cent dextrose 
in distilled water, the dextrose being rapidly 
oxidized and the water left for body needs. 
The administration of salt solution in such a 
case would simply complicate the situation. 
Dehydration in surgical patients is commonly 
the result of a loss of fluid from the gastro- 
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intestinal tract, usually by vomiting. The 
loss of sodium and chloride ions, the chief 
electrolytes in vascular and interstitial fluid, 
may be appreciable in such instances and as 
has been shown, require replacement along 
with water to restore body chemistry to 
normal. When such losses are known or sus- 
pected, one may estimate, by determining the 
blood chlorides and the carbon dioxide com- 
bining power, the extent of such derangements. 
If these findings are low, a saline solution 
should be given until the electrolyte loss has 
been corrected as shown by blood chemistry 
studies repeated within 2 days at least. Since 
there is always a tendency for edema to de- 
velop with an excess of sodium solution, saline 
solution should be given only when there is a 
definite indication for its use. 

Water is best given by mouth, but if this 
is impossible it may be given by parenteral 
methods. These are tiresome for the patient 
and not without their dangers, therefore there 
is every reason why this form of therapy 
should be placed on a simple qualitative and 
quantitative basis. FRepeRicK A. CoLtEr. 


THE PAIN-MECHANISM IN 
BILIARY DISEASE 


HE pain of biliary colic has been recog- 
nized as being obstructional in type, 


such obstructions occurring in the gall 
bladder and in and about the common bile 
duct. Continuation of a similar type of pain 
subsequent to cholecystectomy has led to 
speculation as to its cause. Not infrequently 
recurrence of pain is the result of (1) stones in 
the common bile duct, particularly the small, 
overlooked stone in the ampulla which does 
not produce jaundice; (2) recurring pancre- 
atitis associated with cholangeitis; and (3) 
partial stenosis or inflammation in the region 
of the sphincter of Oddi. The persistence of 
pancreatitis, with narrowing of the common 
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bile duct subsequent to operation on the 
biliary tract, has been demonstrated roent- 
genologically by Mirizzi,) by Walters and 
Thiessen? and by Hicken, Best, and Hunt.* 

In several cases studied by Walters and 
Thiessen, reflux of the opaque substance into 
the pancreatic duct has been clearly demon- 
strated. Whether or not this reflux results 
from malfunction of the sphincter of Oddi, 
and in one of the etiological factors in produc- 
ing pancreatitis and attacks of colic, seems 
worthy of investigation. 

Recent work by Butsch and McGowan?*? 
of the Mayo Foundation, in which they stud- 
ied and recorded pressure within the common 
bile duct, has thrown considerable light on the 
problem. These investigators have shown 
that the normal pressure of zero existing within 
the common bile duct can be increased from 
150 to 300 millimeters of water after adminis- 
tration of morphine. This rise in intraductal 
pressure they have demonstrated graphically 
by means of the kymograph. Pain similar to 
that described as biliary colic is experienced 
by the patient whose intraductal pressure is 
increased. Almost immediate relief from the 
pain is obtained with reduction in the intra- 
ductal pressure by sublingual administration 
of 1/100 grain (0.0006 gm.) of nitroglycerin or 
by inhalation of the content of a glass ampule 
of amyl nitrite. If the duct is filled by a sub- 
stance (brominol) which is opaque to the roent- 
gen rays, rather than by water, the contour of 
the common and hepatic ducts can be ob- 
served fluoroscopically. With the increase in 


1Mirizzi, P. L. La cholécystectomie sans drainage (cholécystectomie 
ideale). Paris: Masson et Cie., 1933. 

2Walters, Waltman, and Thiessen, N. W. Visual methods of studying 
the physiology of the common bile duct: I. The problem of pan- 
creatitis and sphincteritis. Proc. Staff Meeting Mayo Clinic. 1934, 
9: 772-775 

SHicken, N. F., Best, R. R., and Hunt, H. B. Cholangiography: visu- 
alization of the gall bladder and the bile ducts during and after operation. 
Ann. Surg., 1936, 103: 210-229. 

4Butsch, W. L., and McGowan, J. M. Pressure in the common bile 
duct: a preliminary report. Proc. Staff Meeting. Mayo Clinic, 1936, 
II: 145-150. 

5Butsch, W. L., and McGowan, J. M. Pressure in the common bile 
duct: preliminary report. J. Am. M. Ass. (In press). 
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intraductal pressure produced by morphine, 
fluoroscopy and roentgenographic examina- 
tion give evidence of marked filling of the in- 
trahepatic ducts and of abrupt termination of 
the column of opaque substance in the region 
of the sphincter of Oddi. This was not true 
in the case of the controls, in which the 
emptying mechanism of the duct had not 
been interfered with by the administration 
of morphine. 

These results have led to a contribution to 
the therapeutics of the postoperative period. 
The so called biliary colic of several patients 
who have had attacks of pain following chol- 
ecystectomy has been controlled by adminis- 
tration of nitroglycerin or amy] nitrite. The 
sudden and complete relief of pain has been 
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startling to some of the patients who had been 
given morphine on other occasions. The 
practical value of such studies is apparent, 
but of equal importance is the fact that the 
methods used by Butsch and McGowan make 
it possible to study in detail the emptying 
mechanism of the common and hepatic bile 
ducts, with particular reference to the lower 
end of the common duct and the sphincter of 
Oddi. 

Whether the increase in intraductal pres- 
sure which produces the “biliary colic” is at- 
tributable to (1) malfunction of the sphincter 
of Oddi or (2) to spasm of the intraduodenal 
portion of the common bile duct, the result of 
increased duodenal peristalsis, are problems 
for continued study. | WALTMAN WALTERS. 
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MEMOIRS 


ERNST A. SOMMER 


O physician in the Pacific Northwest was more widely read in medical 

N literature than Dr. Ernst A. Sommer of Portland, Oregon. He was born 
on January 27, 1870, at South Bethlehem, Pennsylvania. Later his 

family removed to Montreal, Canada, where he attended the public schools and 
high schools. In his early years he learned the German and French languages, 
which in later life proved to be of much assistance to him in his study and practice. 

He came west to live with his uncle, Father Sommer, at Oregon City, Oregon. 
In the late eighties, he entered the Medical Department of Willamette University 
of Portland, from which he graduated on April 7, 1890. In that same year he was 
licensed to practice medicine in the state. Instead of being satisfied with this 
medical equipment, as many of his classmates were, he secured an interneship 
the following year at St. Catherine’s Hospital in Brooklyn, where he remained 
for one year and earned an enviable reputation for his energy and ability. The 
following year he was house physician and surgeon in the New York Polyclinic 
where he served for one year. Later he became for six months an interne in the 
New York Lying-In Hospital. Still not satisfied with his training,-he accepted a 
position on a transatlantic liner for one year. At the expiration of this service he 
returned to Oregon City and formed a partnership with Dr. W. E. Carll. In 
May, 1898, he was married in San Francisco to Sara Sackett, who survives him. 
One of his great disappointments was that no children blessed their married life. 

Conditions in Oregon in the early nineties were rather primitive. Highways 
were unknown, distances great, methods of communication slow. Dr. Sommer’s 
practice was scattered, and during the nine long rainy winter months the only 
method of travel available was by horseback. In later years he took great pleas- 
ure in reminiscing about those early days. He was fond of recalling all the details 
about animals he rode and the royal welcomes he received on his trips to remote 
places of the country. 

Dr. Sommer, like many professional men of that period in Oregon, enjoyed 
politics. In 1905 he was elected Mayor of Oregon City, and later in life (after 
moving to Portland) was elected member of the School Board of the City of Port- 
land. 


After completing his term as Mayor he went to Europe where he remained two 
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years. Most of his time was spent in Wiirttemberg, Berlin, Heidelberg, and 
Vienna, with visits to England and France. Returning home, he soon moved to 
Portland and established himself as a general surgeon, with special attention to 
industrial and orthopedic surgery. 

In 1917 Dr. Sommer was commissioned Captain in the Medical Corps of the 
U.S. A., and was first stationed at Camp Lewis where for several months he 
acted as autopsy surgeon. This service he enjoyed immensely and he never tired 
of relating his experiences. Just before the Armistice he was sent to Camp Crane, 
Allentown, Pa., where he was placed in charge of surgical service at Base Hospital 
103. He was early released from the Army, returned home and was appointed 
director general of the influenza epidemic in Portland. Later he returned to pri- 
vate practice. In 1919 he was appointed chief surgeon of the Portland Railway, 
Light and Power Company, which position he held at the time of his death. 
Dr. Sommer was a charter member of the American College of Surgeons, vice- 
president in 1924-25, and member of the Board of Regents in 1928-1933. He 
was active in the state medical society and the county society. He was a charter 
member of the Pacific Coast Surgical Society and its president in 1933, also a 
member of the Portland Academy of Medicine and of the North Pacific Surgical 
Society. He had been clinical professor of surgery in the University of Oregon 
Medical School and had conducted his clinics at St. Vincent’s Hospital. For 
several years he was a member and later became chairman of the board of gover- 
nors at this institution. During his active career he published few papers, but at 
the Society meetings he took a very active part in the discussions. Here his 
knowledge and reading gave him advantage over most of his associates. His 
talks were often of more value and listened to more attentively than the essays 
which were read. 

Dr. Sommer was profoundly interested in his profession and was actively 
engaged in its practice for over forty years. He was always a student, constantly 
endeavoring to increase his knowledge and to improve his technique. He was 
impatient in his treatment of sham, hypocrisy, and pretense, but in the presence 
of real suffering he was the personification of tenderness and sympathy. He was 
quick to anger, and because of this trait (never fully overcome), unfortunately 
gave offense to many of his friends. In making amends, his native diffidence 
caused him extreme distress and embarrassment. 

During his later years he was increasingly interested in promoting the welfare 
and increasing the scientific knowledge of deserving youths in his profession, and 
it was extremely gratifying to him to note the progress of some of his protégés, 
several of whom have made truly remarkable records. 

Dr. Sommer retired from active practice in 1931, following a cerebral-vascular 
accident. Since that time he has resided at his lodge at Cannon Beach, on the 
coast of Oregon. At the time of his retirement he donated his entire library to the 
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University of Oregon Medical School, this library being known as the ‘‘ Ernst A. 
Sommer Unit of the University of Oregon Medical School Library.”’ 

He was interested in all outdoor sports but, with the exception of fishing and 
golf, took very little active part in them. A master in his home, a very human in- 
dividual, one with faults and frailties, but with luminously fine qualities too, of 
him it can be said that 

“the elements 
So mix’d in him that Nature might stand up 
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And say to all the world ‘This was a man! 


He passed away on March 15, 1936. T. M. Joyce. 
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REVIEWS OF NEW BOOKS 


Te latest volume! of Loyal Davis is not written 
for the neurological surgeon but rather for the 
practitioner who from time to time will have 
cases suitable for neurological surgery. This special- 
ty has made its greatest progress in the twentieth 
century. Successful treatment is becoming possible 
for a rapidly increasing number of conditions. It is 
to inform the general medical man of what can actu- 
ally be done and what success may be reasonably 
assured that this book has been prepared. The mate- 
rial is clearly and concisely presented and makes a 
very readable text. An introductory chapter on 
neurological diagnosis gives the essential facts. 
There follow chapters on craniocerebral injuries, in- 
tracranial tumors, intracranial abscesses, bone com- 
plications, cranial nerve lesions, spinal cord injuries 
and tumors, peripheral nerve injuries, pain, the 
autonomic system, and several others. The author 
gives his statistics in operations on the various 
tumors and in each class compares his figures with 
those of Cushing. Many excelleni illustrations great- 
ly add to the book’s value. It deserves a wide sale 
and should react to the distinct benefit of the neuro- 
surgeon, who will be more often consulted, of the 
practitioner, who will be able to give more sound 
advice, and of the patient himself, whose chances 
for recovery will therefore be markedly improved. 
Joun FavItt. 


T= publication of the seventh edition of Zachary 
Cope’s monograph,? The Early Diagnosis of the 
Acute Abdomen indicates the demand and need for 
such a volume by those practitioners who are first 
to come into contact with the patient suffering from 
acute abdominal distress. 

Particular emphasis is placed upon the impor- 
tance of taking and evaluating an accurate history, 
the complete examination of the patient, the use of 
the X-ray when indicated and available, and the 
great danger of delay in making a correct diagnosis. 
The discussion of the diagnosis and differential diag- 
nosis of all of the usual diseases and injuries which 
may cause acute abdominal symptoms is quite com- 
plete, especially the subject of acute appendicitis 
with its often unusual and varied manifestations. 
The attempt to explain the symptoms of the various 

INeuRoLocicaL SurGery. By Loyat Davis, M.S., M.D., F.A.C.S., 
Ph.D., D.Sc. (Hon.). Philadelphia: Lea & Febiger, 1936. 
2OxForD MepiIcAL PusBLicaTions. THe Earty DIAGNOSIS OF THE 


AcuTeE ABDOMEN. By gy A Cope, B.A., M.D., M.S.(Lond,), 
F.R.C.S.(Eng.). 7th ed. New York: Oxford University Press, 1935. 


pathological conditions on an anatomical basis is 
well carried out. In the chapter on “Tropical Dis- 
eases,’ the consideration of amebic hepatitis and 
liver abscess is of particular interest at this time. 
The discussion of those diseases of a non-surgical 
nature which may produce symptoms simulating 
those of acute abdominal pathology again brings 
out the importance of making a complete examina- 
tion of the patient before arriving at a definite de- 
cision and formulating treatment. 

This little monograph is a definite plea for the 
early diagnosis of acute abdominal pathology and 
should be a great aid to all confronted with these 
difficult problems. Haroip E. Jones. 


T= volume entitled Diagnostic Roentgeno'ogy, 
edited by Ross Golden,’ consists of 834 pages, 
printed on glossy paper and is of the loose-leaf type. 
The subject matter is presented by fifteen contrib- 
utors and is divided into eleven chapters each 
dealing with the roentgen examination of a system 
or some special phase of the field. 

The following material is considered from a roent- 
gen diagnostic standpoint in the individual chapters: 
skull and intracranial contents; paranasal sinuses 
and the mastoids; chest; cardiovascular system; 
digestive tract; bones; spinal cord tumors; urinary 
tract; uterotubography; the use of the roentgen-ray 
in obstetrics; and, fractures. Technical factors per- 
tinent to the examination of the particular organs 
or parts under consideration are discussed at the 
beginning of each chapter. The volume contains a 
large number of illustrations. The chapter on dis- 
eases of the bone alone contains 252 reproductions, 
charts, and line drawings. The reproductions 
throughout the book are sufficiently large to portray 
satisfactorily the lesion under consideration. Each 
chapter begins with an outline of the material to be 
considered and ends with a rich bibliography. An 
excellent index of the material is provided. 

The editor, contributors, and publishers are to be 
congratulated on the issuance of a most valuable and 
timely volume. It offers the most complete and 
comprehensive presentation of the subject of roent- 
gen diagnosis available in English and will be appre- 
ciated not only by the roentgenologist but will be a 
valuable aid in the diagnostic work of the physician 
and surgeon. Earv E. BARTH. 


3D1AGNOsTIc ROENTGENOLOGY. Ross Golden, M.D., editor. 
York and Edinburgh: Thomas Nelson & Sons, 1936. 
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CLINICAL CONGRESS OF AMERICAN 
COLLEGE OF SURGEONS 


DoNnaLD C. Batrour, Rochester, President 


EuGENE H. Poot, New York, President-Elect 


Henry P. Brown, Jr., Chairman; Gitson C. ENGEL, Secretary, Committee on Arrangements 


PRELIMINARY PROGRAM FOR THE 1936 CLINICAL 


HE Committee on Arrangements for the 

1936 Clinical Congress of the American Col- 

lege of Surgeons to be held in Philadelphia, 
October 19-23, is planning largely for the clinical 
entertainment of Fellows of the College and their 
guests. A program of surgical clinics and dem- 
onstrations will be presented that will provide a 
complete showing of the clinical activities in all 
departments of surgery in that great, medical 
center. The Committee is assured of the hearty 
co-operation of the clinicians at the five medical 
schools and more than thirty hospitals participat- 
ing in the clinical program. 

A preliminary schedule of the clinics and dem- 
onstrations appears in the following pages. Pub- 
lished in tentative form at this time and incom- 
plete in some respects, the clinical program is 
to be revised and amplified during the coming 
months as the work of the program committee 
progresses. Operative clinics and demonstrations 
in the hospitals are scheduled for the afternoon 
of Monday, October 19, beginning at 2 o’clock 
and for the mornings and afternoons of each of 
the four following days. The real program of 
the Congress will be published from day to day, 
a complete and accurately detailed program being 
posted in the form of bulletins at headquarters 
each afternoon for the succeeding day and issued 
in printed form the following morning. 

The committee expects to develop many spe- 
cial features in the clinical program including: 
(1) Cancer clinics demonstrating the treatment 
of cancer by surgery, radium and x-ray; (2) frac- 
ture clinics presenting modern methods in the 
treatment of fractures; (3) clinics in traumatic 
surgery presenting the newer methods of rehabil- 
itation of the injured by surgery and physical 
therapy. 

A number of distinguished surgeons from for- 
eign countries will attend the Congress in Phila- 
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delphia including the following: Sir James Wal- 
ton, London, England; William F. Shaw, Man- 
chester, England; Archibald H. McIndoe, Lon- 
don, England; J. P. Lockhart-Mummery, London, 
England; Alexander MacLennan, Glasgow, Scot- 
land; Josef Halban, Vienna, Austria; Paul Clair- 
mont, Zurich, Switzerland; Martin Kirschner, 
Heidelberg, Germany; Wolfgang Rosenthal, Leip- 
zig, Germany; F. Sauerbruch, Berlin, Germany; 
and Rodolfo E. Pasman, Buenos Aires, Argentina. 

Of particular interest to those who specialize 
in surgery of the eye, ear, nose and throat is the 
extensive schedule of operative clinics and dem- 
onstrations at the hospitals prepared by the sub- 
committee on ophthalmology and otolaryngology 
presented in the following pages. 

Otolaryngologists present at the Clinical Con- 
gress are invited to attend a meeting of the 
Section on Otology of the College of Physicians 
of Philadelphia at the College building at 19 S. 
22nd Street on Wednesday evening at 8:30. Dr. 
Wells P. Eagleton, of Newark, New Jersey, will 
deliver an address on “‘Certain Aspects of Surgical] 
Meningitis.’ A subscription dinner, preceding 
the meeting, will be held at the Rittenhouse 
Hotel at 6:45. 

EVENING MEETINGS 

Programs for the five evening sessions, as pre- 
pared by the Executive Committee of the Board 
of Regents, are presented in the following pages. 
All are to be held in Irvine Hall. At the presi- 
dential meeting on Monday evening the retiring 
president, Dr. Donald C. Balfour, of Rochester, 
will deliver an address followed by the inaugura- 
tion of the new officers: Dr. Eugene H. Pool, 
New York, president; Dr. Emile F. Holman, San 
Francisco, first vice-president; Dr. George E. Wil- 
son, Toronto, second vice-president. The annual 
oration on surgery will be delivered by Sir James 
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Walton, of London, surgeon to the King’s house- 
hold and attending surgeon at London Hospital. 

The papers to be read at the sessions on Tues- 
day, Wednesday and Thursday evenings by emi- 
nent surgeons of the United States, Canada and 
foreign countries, deal with surgical subjects of 
present day interest. 

Also, the Executive Committee of the Board 
is preparing programs for scientific sessions on 
Tuesday and Thursday evenings at which out- 
standing ophthalmologists and otolaryngologists 
of the United States and Canada have been 
invited to present and discuss papers of timely 
importance and interest in these special fields of 
surgery. 

The 1936 class of initiates will be received into 
Fellowship at the Convocation on Friday evening 
on which occasion Dr. Eugene H. Pool will de- 
liver the presidential address. 


SPECIAL FEATURES OF THE PROGRAM 


Special features of the program for this year’s 
Congress include: (1) A conference on fractures 
under the auspices of the Committee on Frac- 
tures; (2) a symposium on cancer arranged by 
the Committee on the Treatment of Malignant 
Diseases; (3) a conference on cancer clinics; (4) a 
conference on industrial medicine and traumatic 
surgery under the auspices of the Committee on 
Industrial Medicine and Traumatic Surgery. 

The showing of surgical motion pictures dem- 
onstrating clinical features of interest has met 
with popular acceptance in recent years and will 
be continued at this year’s Congress with an en- 
larged program of films, both sound and silent, 
to be exhibited daily at headquarters. 

In recognition of an obligation to the public 
to provide authoritative information on modern 
surgery, better hospitals and the prevention of 
disease, a community health meeting will be held 
on Wednesday evening under the auspices of the 
College in the Municipal Auditorium. 


FRACTURE SYMPOSIUM 


Under the auspices of the Committee on Frac- 
tures, a symposium on fractures will be presented 
in the Rose Garden on Tuesday afternoon, in- 
cluding papers as follows: 


FREDERIC W. Bancrort, M.D., New York, Chairman, 
Committee on Fractures, presiding. 

Fracture of the Upper End of the Femur: A New Method 
of Internal Fixation with Adjustable Nails. AusTIN 
T. Moore, M.D., Columbia, S. C. 

Fracture-Dislocation of Cervical Vertebre. Byron Stoo- 
KEY, M.D., New York. 

Fracture of Dorsal and Lumbar Vertebre. J. E. M. 
Tuomson, M.D., Lincoln, Neb. 
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Fracture Work of the Association of American Railroads 
RoscoE C. Wess, M.D., Minneapolis. 
Fractures of the Foot (except the Os Calcis). 
Traction in Treatment of Fractures. MARTIN KIRSCHNER, 
M.D., Heidelberg, Germany. 
CANCER SYMPOSIUM 
On Friday afternoon in the Rose Garden, a 
symposium on cancer will be presented under the 
auspices of the Committee on the Treatment of 
Malignant Diseases. Papers will be presented as 
follows: 
Cuar.tEs A. Dukes, M.D., Oakland, Chairman, Commit 
tee on the Treatment of Malignant Diseases, presiding. 
An Occupational Study of Cancer of the Eye. Laura A 
Lane, M.D., Ann Arbor, Mich. 
Malignant Tumors of Lymph Nodes. 
Radical Operation in Cancer of the Prostate. Hucu H 
Younc, M.D., Baltimore. 
Bone Sarcoma. ERNEST AMORY CopMAN, M.D., Boston 
Topic to be announced. J. P. LockHArt-Mumme_ry, M.B., 
B.Ch., F.R.C.S., London, England. 
Topic to be announced. ALEXANDER MACLENNAN, M.B., 
C.M., L.M., Glasgow, Scotland. 


CONFERENCE ON CANCER CLINICS 


On Thursday afternoon, following the annua! 
meeting of the Fellows a panel discussion on 
cancer Clinics will be held in the Rose Garden. 
Specific phases of organization and administra- 
tion adapted to meet conditions encountered in 
different types of hospitals will be presented by 
those who are actually engaged in such work, 
and open discussions and answers to questions 
will follow. It is hoped that by this method it 
may be possible within a short period of time to 
point the way to a solution of some of the per- 
plexing problems encountered by those who are 
contemplating the formation of cancer clinics or 
engaged in their conduct. 


INDUSTRIAL MEDICINE, TRAUMATIC SURGERY 


On Wednesday afternoon a Conference on In- 
dustrial Medicine and Traumatic Surgery will be 
held in the Rose Garden under the chairmanshi}) 
of Dr. Frederic A. Besley. The program for this 
Conference will deal with practical subjects that 
are of interest to those who administer medical! 
services in industry and to surgeons doing indus- 
trial work. Traumatic surgery in relation to in- 
surance work and to railway work will be pre- 
sented by active participants in these branches. 
Plastic surgery will be presented as well as the 
diagnosis and treatment of other specific phases 
of traumatic surgery. European and American 
surgeons will present this program and a review 
of the College year’s work also will be presented 
in connection with medical service in industry. 
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HOSPITAL CONFERENCE 


The opening session of the nineteenth annual 
Hospital Standardization Conference on Monday 
morning in the Rose Garden of the Bellevue- 
Stratford Hotel will be addressed by Dr. Donald 
C. Balfour, President of the American College 
of Surgeons, Dr. George Crile, Chairman of 
the Board of Regents, and representatives from 
allied organizations who will present various 
phases of work which bear upon the advancement 
of surgery and medicine and the institutional 
care of the sick. 

The session on Monday afternoon will be de- 
voted to a symposium on “Adequate Care of 
Obstetrical Patients in General Hospitals’’ dis- 
cussed from the viewpoint of the obstetrician, 
general practitioner, anesthetist, nurse, and ad- 
ministrator by leading obstetricians, adminis- 
trators, and others who participate in this phase 
of hospital work. 

On Tuesday morning a variety of topics will 
be presented by leaders in various fields who will 
discuss allied activities in relation to the work of 
hospital standardization, including in particular 
a discussion of the problems of the small hospital, 
anesthesia, nursing, medical social, dietetic, and 
other services. 

A complete demonstration of maternal care and 
obstetrical technique and procedures will be pre- 
sented on Tuesday afternoon in one of Philadel- 
phia’s leading hospitals. 

A notable feature of the hospital conference 
will be a meeting for hospital trustees on Tuesday 
evening, the program dealing with the future of 
the voluntary hospital, training of hospital ad- 
ministrators, and the responsibility, duties, and 
relationship of the trustees to the hospital. This 
session will be of special interest to hospital 
executives and members of medical staffs as well 
as to trustees. 

On Wednesday morning there will be a joint 
session with the Association of Record Librarians 
of North America, when the subject of medical 
records will be considered from the viewpoints of 
the various specialties of medicine and surgery, 
with a discussion on the use of the standard 
nomenclature of disease. Much light will be shed 
on medical record problems at this session, which 
will be followed in the afternoon by an extensive 
demonstration of medical records from the stand- 
point of medical record room organization, and 
the securing, appraising, and use of medical rec- 
ords, presented by the record librarians of the 
hospitals of Philadelphia, assisted by members of 
the administrative and medical staffs. 
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Thursday will be devoted to a panel round 
table discussion of hospital problems, including 
administration, government of hospital, hospital 
auxiliaries, medical staff organization, medical 
staff conferences, medical records, clinical lab- 
oratory service, x-ray service, physical therapy, 
occupational therapy, oxygen therapy, anesthesia, 
pharmacy service, medical social service, food 
service, nursing, purchasing, accounting, central 
supply, housekeeping, laundry, engineering, main- 
tenance, hospital libraries, public relations. It is 
planned to give thorough consideration to the 
entire program during the morning and afternoon 
sessions, so that those present will secure the 
latest and best information from experts in the 
various subjects. 

All sessions will be held in the Rose Garden 
of the Bellevue-Stratford Hotel, with the excep- 
tion of the Tuesday and Wednesday afternoon 
sessions, which are to be held in two of Phila- 
delphia’s leading hospitals. A profitable time is 
assured everyone who attends this conference. 

HEADQUARTERS—TECHNICAL EXHIBITION 

Clinical Congress headquarters will be estab- 
lished at the Bellevue-Stratford Hotel, which has 
unusual facilities for accommodating the Con- 
gress. The grand ballroom, Garden, Clover and 
Red Rooms and other large rooms on the first and 
second floors and the roof have been reserved 
for scientific sessions and conferences, registration 
and clinic ticket bureaus, bulletin boards, execu- 
tive offices, etc. Thus, the activities of the Con- 
gress will be centralized under one roof. 

The Technical Exhibition will be located in the 
ballroom and adjacent large rooms on the second 
floor. The registration and clinic ticket bureaus 
together with the registration desk will be cen- 
trally located as regards the exhibit rooms, in 
which will be placed the bulletin boards on which 
the daily clinical program will be posted each 
afternoon. Leading manufacturers of surgical 
instruments and supplies, x-ray apparatus, oper- 
ating room lights, hospital apparatus and supplies 
of all kinds, ligatures, dressings, pharmaceuticals 
and publishers of medical books will be repre- 
sented in this Exhibition. 


ADVANCE REGISTRATION 


The hospitals and medical schools of Philadel- 
phia afford accommodations for a large number 
of visiting surgeons, but to insure against over- 
crowding, attendance at the Congress will be 
limited to a number that can be comfortably 
accommodated at the clinics—the limit of attend- 
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ance being based upon the result of a survey of the 
amphitheaters, operating rooms, and laboratories 
of the hospitals and medical schools to determine 
their capacity for visitors. It is expected, there- 
fore, that those surgeons who wish to attend the 
Congress will register in advance. 

Admittance to all clinics and demonstrations 
will be controlled by means of special clinic tick- 
ets, which plan provides an efficient means for the 
distribution of the visiting surgeons among the 
several clinics and insures against overcrowding, 
as the number of tickets issued for any clinic will 
be limited to the capacity of the room in which 
that clinic will be given. 

A registration fee of $5.00 is required of each 
surgeon attending the annual Clinical Congress, 
such fees providing the funds with which to meet 
the expenses of the meeting. To each surgeon 
registering in advance a formal receipt for the 
registration fee is issued, which receipt is to be 
exchanged for a general admission card upon his 
registration at headquarters. This card, which is 
non-transferable, must be presented in order to 
secure clinic tickets and admission to the evening 
meetings. 


PHILADELPHIA HOTELS AND THEIR RATES 


In addition to the headquarters hotel, the 
Bellevue-Stratford, there are several first-class 
hotels within short walking distance of head- 
quarters, providing ample hotel facilities at rea- 
sonable rates. It is suggested that reservation 
of hotel accommodations be made at an early 
date. The following hotels are recommended by 


the Committee: —e 


wit. 

Single 

Adelphia, 13th and Chestnut Sts .50 
Barclay, Rittenhouse Square, E 00 
Belgravia, 1811 Chestnut St 50 
Bellevue-Stratford, Broad and Walnut Sts. 4.00 
Benjamin Franklin, oth and Chestnut Sts. .50 
Broadwood, Broad and Wood Sts .00 
Colonial, 11th and Spruce Sts .50 
Covington, 37th above Chestnut St .00 
LOO Oe .00 
Lorraine, Broad St. and Fairmount Ave.. 2.50 
Majestic, Broad St. and Girard Ave .50 
Normandie, 36th and Chestnut Sts...... 2.50 
Pennsylvania, 39th and Chestnut Sts.... 2.50 
Rittenhouse, Chestnut at 22nd St....... .00 
Ritz Carlton, Broad and Walnut Sts .50 
Robert Morris, 17th and Arch Sts .50 
Roosevelt, 23rd and Walnut Sts .50 
Spruce, 13th and Spruce Sts .00 
St. James, 13th and Walnut Sts 50 
Stephen Girard, 2027 Chestnut St 50 
Sylvania, Juniper and Locust Sts 00 
Walton, Broad and Locust Sts 50 
Warwick, 17th and Locust Sts 00 
Wellington, roth and Walnut Sts 00 
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COMMITTEE ON ARRANGEMENTS 


Executive Committee 
Henry P. Brown, Jr., Chairman 
Gitson C. ENGEL, Secretary 

Francis H. ADLER Rosert H. Ivy 
Dorotuy Case BLEcHscHMIpT. H. P. LEOPOLD 

Joun O. BOWER RIcHARD H. MEADE, Jr. 
L. K. FERGusON FRANCESCO MOGAVERO 
Bruce L, FLEMING Joun R. Moore 

Kart M. Houser E. A. MULLEN 

Lewis C. SCHEFFEY 


Hospital Representatives 

Abington Hospital—J. MontcoMERY DEAVER. 

American Hospital for Diseases of the Stomach—HERBERT 
R. HAWTHORNE. 

American Oncologic Hospital—GrorcE M. DoRRANCE. 

Broad Street Hospital—Everett H. DICKINSON. 

Bryn Mawr Hospital—J. STEwarT RODMAN. 

Chestnut Hill Hospital—WrtitAM C. SHEEHAN. 

Children’s Hospital—Ernest G. WILLIAMSON. 

Children’s Hospital of Mary J. Drexel Home—GILson C. 

ENGEL. 

Cooper Hospital—Irvin E. DEIBERT. 

Delaware County Hospital—Drury HINTON. 

Fitzgerald-Mercy Hospital—Tuomas J. RYAN. 

Frankford Hospital—Lovuis D. ENGLERTH. 

Germantown Hospital—WILL1aM B. SwaARTLEY. 

Graduate Hospital of University of Pennsylvania—W11- 
LIAM Bates, BENJAMIN H. SHUSTER, LUTHER C. 
PETER. 

Hahnemann Hospital—Hersert P. LeEopotp, H. S. 
WEAVER, SR., FRANK O. NAGEL. 

Jeanes Hospital—Roscor W. TEAHAN. 

Jefferson Hospital—Epwarp J. Kiopp, Louis H. CLerr, 
C. E. G. SHANNON. 

Jewish Hospital—FRAnK B. BLock. 

Kensington Hospital—Epwarp A. SCHUMANN. 

Lankenau Hospital—Damon B. PFEIFFER. 

Memorial Hospital—Bruce L. FLEMING. 

Methodist Episcopal Hospital—CaLvin M. Smytu. 

Misericordia Hospital—FRANCESCO MOGAVERO. 

Mount Sinai Hospital—BENJAMIN LipsHUTZ. 

Northeastern Hospital—T. TuRNER THOMAS. 

Pennsylvania Hospital—W. EsTELL LEE. 

Philadelphia General Hospital—L. K. FERGusON, ROBERT 
HUNTER. 

Philadelphia Orthopaedic Hospital—DrForest P. WI1- 
LARD. 

Presbyterian Hospital—JAmeEs B. MAson. 

Protestant Episcopal Hospital—RicHarp H. MEADE, Jr., 
Orto C. Hirst, ANDREW KNOx. 

St. Agnes Hospital—J. W. BRANSFIELD. 

St. Christopher’s Hospital—Harry E. Knox. 

St. Joseph’s Hospital—VERNE G. BURDEN. 

St. Luke’s and Children’s Hospital—DEsmeErIo ROMAN. 

St. Mary’s Hospital—James A. KELLy. 

St. Vincent’s Hospital—WI1t1aM F. Morrison. 

Shriner’s Hospital—Joun R. Moore. 

Stetson Hospital—FREDERICK A. BOTHE. 

Temple University Hospital—W. W. Bascock, MATTHEW 
S. Ersner, W. I. LILtie. 

University of Pennsylvania Hospital—I. S. Ravpin, HARRY 
P. SCHENCK, THOMAS B. HALLOWAY. 

West Jersey Homeopathic Hospital—E. S. HALLINGER. 

Wills Hospital—Francis H. ADLER. 

Woman’s Hospital—MArcGareET SUTLEY. 

Woman’s Medical College Hospital—S. FAITH FETTERMAN. 

Women’s Homeopathic Hospital—Francots L. HuGHEs 
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PROGRAM FOR EVENING MEETINGS 


Presidential Meeting—Monday, 8:15—Irvine Hall 
Address of Welcome. Henry P. Brown, JR., M.D., Philadelphia, Chairman, Committee on Arrangements. 
Introduction of Foreign Guests. 
Address of Retiring President. DoNatp C. BALrour, M.D., Rochester, Minnesota. 


Inauguration of Officers: President, EUGENE H. Poot, M.D., New York; First Vice-President, Emir 
Hotman, M.D., San Francisco; Second Vice-President, GEoRGE E. WiLtson, M.D., Toronto. 


The Treatment of Coronary Sclerosis and Angina Pectoris by Grafting a New Blood Supply to the Myocar- 
dium. CLAUDE S. Beck, M.D., Cleveland. 


Annual Oration on Surgery. Str JAMES WALTON, M.S., F.R.C.S., K.C.V.O., London, England. 


Tuesday, 8:15—Irvine Hall 
More Conservatism in Cesarean Section. FRANK W. Lyncu, M.D., San Francisco. 
Injuries of the Bones and Soft Tissues of the Face. Vitray P. Biatr, M.D., St. Louis. 


Treatment of Fractures of the Neck of the Femur by Internal Fixation. M. N. SmitH-PETERSEN, M.D., 
Boston. 


Fracture Oration: The Essential Features of Fractures of the Shoulder. Grorcre E. Witson, M.D., To- 
ronto. 


Wednesday, 8:15—Irvine Hall 
Symposium on Intestinal Obstruction: 


Rationalizing Treatment in Acute Intestinal Obstruction. Owen H. WANGENSTEEN, M.D., Min- 
neapolis. 


Chronic Intestinal Obstruction Due to Lesions of the Large Bowel. VERNON C. Davin, M.D., Chicago. 


The Combined Spleen Clinic: Results with Medical and Surgical Therapy in Splenopathies. ALLEN O. 
WuippLe, M.D., New York. 


The Surgical Treatment of Bronchiectasis. W1Lt1aM F. Rrenuorr, JRr., M.D., Baltimore. 


Thursday, 8:15—Irvine Hall 
The Management of Severe Hyperthyroidism. Frank H. Laney, M.D., Boston. 


Transurethral Surgery, Its Indications, Limitations, and Complications. Hermon C. Bumpus, Jr., M.D., 
Pasadena. 


Wertheim’s Hysterectomy versus Radium in the Treatment of Carcinoma of the Cervix. WILLIAM FLETCHER 
SHaw, M.D., Ch.B., F.C.0.G., Manchester, England 


Resection of the Recto-Sigmoid and Upper Rectum for Cancer, with End-to-End Union. J. SHELTON 
Horstey, M.D., Richmond. 


Convocation—Friday, 8:15—Irvine Hall 
Invocation. 


Presentation of Candidates for Fellowship. 

Conferring of Fellowships. The President. 

Conferring of Honorary Fellowships. The President. 

President’s Inaugural Address. EuGENE H. Poot, M.D., New York. 
Fellowship Address. JupGE Harotp M. STEPHENS, Washington, D. C. 
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GENERAL SURGERY, GYNECOLOGY, OBSTETRICS, ORTHOPEDICS, UROLOGY, 
NEUROSURGERY, SURGICAL PATHOLOGY, ETC. 


JEFFERSON HOSPITAL 
Monday 

Ross V. PATTERSON—2. The use of drugs in surgical cases. 

Witus F. MAncEs—3. Treatment of acute infection by 
X-ray. 

Tuesday 

VircIL H. Moon—g. Shock: Its mechanism, pathology 
and sequellz, illustrated. 

GrorcE A. ULRIcH and staff—o. Obstetrical operations. 

Davip M. Davis—g. Urological operations. 

ARTHUR First—g:30. Sterility clinic. 

J. TorRANCE RuGH—1o0. Orthopedic operations. 

P. BROOKE Bianp and stafi—g. Obstetrical and gyneco- 
logical operations. 

CHARLES F, NassaAu—11. General surgery and ward walks. 

JAMES CARRELL—12. Ward walks. 

RANDALL MacCarroLt—12. Antenatal clinic. 

Jon Montcomery and CHARLES LINTGEN—12. 
operative follow-up clinic. 

P. BROOKE BLanp and staff—1:30. Antenatal clinic, 
demonstrations in laboratory, clinical study of sterility, 
parasitic infestations of vagina. 

EpwaArp J. Ktopp—z. General surgery. 


Post- 


Wednesday 

Brooke M. ANSPACH, JOHN B. MONTGOMERY and stafi— 
9. Gynecological operations. 

WarrEN B. Davis—og. Plastic and oral surgery. 

Harry STUCKERT and stafi—go:30. Gynecological and 
obstetrical operations. 

P. BROOKE BLAND and stafi—g. Obstetrical and gyne- 
cological operations. 

Davin M. Davis—ro. Urological operations, demonstra- 
tion of cases. 

H. M. GInsBERG—10:30. Cystoscopic clinic. 

ArTHUR E. BILtincs—11. General surgery and ward 
walks. 

Epwarp L. BavER—12. Diagnosis and treatment of 
pylorospasm and obstruction by congenital duodenal 
bands, ward walk. 

Joun DuGccER—12. Antenatal clinic. 

T. L. MontcoMEry—12. Ward walks. 

P. Brooke BLanp and stafi—1:30. Antenatal clinic, 
demonstrations in laboratory, clinical study of steril- 
ity, parasitic infestations of vagina. 

T. A. SHALLOw—z. General surgery. 

Mario CasTaALLO—2. Treatment of venereal diseases in 
antenatal period, demonstration and presentation of 
cases. 


Thursday . 


Lewis C. ScHEFFEY, CHARLES LINTGEN and staffi—o. 
Gynecological operations. 

WarrEN B. Davis—o. Plastic and oral surgery. 

T. L. Montcomery and stafi—g. Obstetrical and gyneco- 
logical operations. 

P. BROOKE BLanp and staff—o. Obstetrical and gyneco- 
logical operations. 

Davip M. Davis—1o. Urological operations. 

Henry K. SEELAvs and P. A. McCartHy—11. 
surgery and ward walks. 


General 


P. Brooke BLanp and staff—1:30. Antenatal clinic, 
demonstrations in laboratory, clinical study of steril- 
ity, parasitic infestations of vagina. 

E. J. Ktopr, W. F. MaAnceEs, F. C. KNOWLEs, B. L. 
CRAWFORD and W. H. KrRAEMER—3. Tumor clinic 
conference. 

BrookE M. Anspacu and Lewis C. SCHEFFEY—3. Clinica] 
conference in gynecology. 

P. BROOKE BLAND—4. Obstetrical conference. 

T. L. Montcomery and J. BERNARD BERNSTEIN—4. 
Manikin instruction. 

Friday 

WarrEN B. Davis—g. Plastic surgery operations. 

GrorcE A. ULRICH and JAMES CARRELL—g. Obstetrical 
and gynecological operations. 

Davip M. Davis—g. Urological operations. 

P. BROOKE BLanp and staff—1o. Obstetrical operations. 

MicHaEt A. BuRNS—1o. Brain tumors. 

Joun B. Frick—11. General surgery and ward walks. 

Lewis C. ScHEFFEY and W. J. TuuptumM—12. Uterine 
carcinoma, follow-up clinic. 

Jacop HorrmMan—12. Endocrinological clinic. 

JaMEs CARRELL—12. Ward walks. 

Joun Duccar—12. Antenatal clinic. 

ARTHUR First and REGINA Hopan—2. Biological studies 
in pregnancy. 


HOSPITAL OF UNIVERSITY OF PENNSYLVANIA 
Monday 
Staff—2. Pre- and postoperative care of surgical cases, 
demonstrations in the Laboratory of Surgical Re- 
search. 
Tuesday 
I. S. RavpIn and stafi—g9. General surgical operations. 
C. C. Norris and stafi— 9. Gynecological operations. 
A. RANDALL—2. Urological operations. 
Staff—2. Demonstrations in the Laboratory of Surgical 
Research. 
Wednesday 
E. L. Exvrason and staff—o. General surgical operations. 
C. C. Norris and C. BAcHMAN—g. Obstetrical clinic. 
Staffi—2. Pre- and postoperative care of surgical cases. 
Bruce Girt—2. Orthopedic clinic. 


Thursday 
I. S. RavpIn and staff—o. General surgical operations. 
F. E. KEENE—g. Gynecological operations. 
BrucrE Gitt—2. Orthopedic operations. 
A. RANDALL—2. Urological operations. 


Friday 
E. L. Extason and staff—g. Genera] surgical operations 
Staff—o. Obstetrical clinic. 
C. C. Norrts and staff—2. Gynecological operations. 


EVANS INSTITUTE 


Wednesday 
R. H. Ivy and LAWRENCE CurTIs—r1o. Oral] surgery. 
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TEMPLE UNIVERSITY HOSPITAL 
Monday 

(CHEVALIER JACKSON and CHEVALIER L. JACKSON—12:30. 
Bronchoscopic clinic. 

\\. EDWARD CHAMBERLAIN—1!. Diseases of the respiratory 
tract. exhibit in x-ray museum. 

EDWARD CHAMBERLAIN and TEMPLE Fay—1. Hydro- 
dynamics of the craniovertebral cavity, working 
model. 

EDWARD CHAMBERLAIN, CHARLES L. Brown, W. 
Emory BuRNETT, CHEVALIER L. Jackson, Lovurs 
CoHEN and Rosert F. RippatH—3. Chest confer- 
ence. 

|_AWRENCE W. SmiTH—3. Surgical pathological conference. 

Tuesday 

\V. EpwARD CHAMBERLAIN—9. Diseases of the cardio- 
vascular system, exhibit in x-ray museum. 

\V. EDWARD CHAMBERLAIN and TEMPLE Fay—g. Hydro- 
dynamics of the craniovertebral cavity, working 
model. 

\V. WAYNE Bascock—g. General surgical clinic. 

TEMPLE Fay—g. Neurosurgical operations. 

J. Howarp Frick—g. General surgical clinic. 

Louis COHEN—r1o. Artificial pneumothorax, ambulant 
cases. 

J. O. ARNoLD—11. Intradermal test for pregnancy. 

Joun O. Bower and staff—12. Surgical research labora- 
tory. 

W. Emory BuRNETT—1. 

Joun R. Moore—2. 
reduction. 

W. Hersey THomAs—3. Genito-urinary clinic. 

FRANK W. KONZELMANN—3. Surgical pathological con- 
ference. 

TEMPLE Fay—4. Clinical consideration of the epilepsies. 


Diseases of the breast. 
Fractures, deliberate delayed 


Wednesday 

W. EpwARD CHAMBERLAIN—9. Encephalography, exhibit 
in x-ray museum. 

W. EDWARD CHAMBERLAIN and TEMPLE Fay—og. Hydro- 
dynamics of the craniovertebral cavity, working 
model. 

W. Wayne BascockK—g. One-stage abdominoperineal 
proctosigmoidectomy with perineal anus. 

J. NorMAN CoomBs—g. General surgical] clinic. 

TEMPLE Fay—g. Conference on neurological and neuro- 
surgical problems, ward rounds. 

CHEVALIER L. JACKSON and WiLiiAmM A. SWALM—11. 
Gastroscopy. 

W. Emory BurNETT—12. Plastic surgery clinic. 

W. Wayne Bascock and CHARLES L. BROwN—1. 
gical-medical conference. 

Harry Z. HrBsHMAN and stafi—3. 
erations. 

LAWRENCE W. Sm1TH—3. Surgical pathological conference. 

TEMPLE Fay—4. Fractures of skull and cerebral trauma. 

BENJAMIN GRUSKIN—4. Intradermal tests for malignancy, 
pregnancy and tuberculosis. 


Sur- 


Proctological op- 


Thursday 


W. Epwarp CHAMBERLAIN—g. Gastro-intestinal 
genito-urinary tracts, exhibit in x-ray museum. 

W. Epwarp CHAMBERLAIN and TEMPLE Fay—g. Hydro- 
dynamics of craniovertebral cavity, working model. 

W. Wayne BascocK—g. General surgical clinic. 

Joun LEEDOM—g. General surgical clinic. 

TEMPLE Fay—g. Neurosurgical operations, relief of pain. 

Jonn O. Bower and staff—r11. Surgical research labora- 
tory. 


and 


CONGRESS 


W. Emory BurRNETT—12. Thoracic surgery clinic. 

CHEVALIER JACKSON and CHEVALIER L. JACKSON—12:30. 
Bronchoscopic clinic. 

TEMPLE FAy—1. Management of convulsive seizures, 
epilepsy. 

W. Epwarp CHAMBERLAIN—1!. Biplane fluoroscope espe- 
cially adapted for bronchoscopy. 

J. O. ARNoLD—2. Toxemia clinic: Demonstration of fluid 
balance, methods, case records and results. 

Joun R. MoorE—z2. Orthopedic clinic: Spine, angle point 
fusion; shoulder, posterior glenoid repair for luxation; 
hip, shelf procedure for shallow socket. 

W. Hersey THomAs—3. Genito-urinary clinic. 

FRANK W. KoNZELMANN—3. Surgical pathological con- 
ference. 

TEMPLE Fay—4. Mechanism of headache. 


Friday 

W. Epwarp CHAMBERLAIN—9. 
X-ray museum. 

W. EpwarpD CHAMBERLAIN—9g. Hydrodynamics of cranio- 
vertebral cavity, working model. 

W. Wayne Bascock—g. General surgery. 

W. Emory BurNnettr—g. General surgical clinic. 

TEMPLE Favy—g. Brain and cord tumors. 

Jesse O. ARNOLD and staff—11. Obstetrical operations. 

FRANK C. HAaMMoND—12. Gynecological clinic. 

CHARLES L. BRowN—1. Cardiac patients as surgical risks. 

CHEVALIER JACKSON—2. Diverticulum of the esophagus 
and hypopharynx, one-stage operation. 

LAWRENCE W. SmitH—3. Surgical pathological conference. 

BENJAMIN GRUSKIN—4. Intradermal tests for malignancy, 
pregnancy and tuberculosis. 

W. Epwarp CHAMBERLAIN, CHARLES L. Brown, W. 
Evory BuRNETT, CHEVALIER L. JAcKson, Louis 
CoHEN and RosBert F. Rippato—s5. Chest con- 
ference. 


Bone tumors, exhibit in 


COOPER HOSPITAL 


Tuesday 
. F. Buzpy and Dr. CARLANDER—9. Orthopedic opera- 
tions. 
T. B. Lee and G. F. West—g. Gynecological operations. 
. M. Mecray, A. S. Ross, F. W. SHAFER and I. E. 
DEIBERT—I0. General surgery. 
. S. Gamon—1o. Fracture clinic, demonstration of cases. 
A. B. Davis, J. HARRIS UNDERWOOD, LAWRENCE GLOVER 
and GEORGE B. GERMAN—11:30. Prenatal clinic, 
demonstration of obstetrical cases. 
. H. Lipprncott, D. F. BENTLEY, JR. and R. R. BETAN- 
courtT—2. Urology. 


Wednesday 
. M. Mecray, A. S. Ross, F. W. SHarer and I. E. 
DEIBERT—9. General surgery. 
A. B. Davis and staff—g9. Obstetrical clinic. 


Thursday 

. F. Buzpy and Dr. CARLANDER—9. 
tions. 

’. B. LEE and G. F. West—g. Gynecological operations. 

. M. Mecray and staff—1o. General surgery. 

. B. Davis, J. HARRIS UNDERWOOD, LAWRENCE GLOVER 
and GEORGE B. GERMAN—11:30. Prenatal clinic 
demonstration of obstetrical cases. 

A. B. Davis—2. Obstetrical operations. 


Friday 
Stafi—o. General surgery, operative and dry clinic. 


Orthopedic opera- 
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PHILADELPHIA GENERAL HOSPITAL 


Monday 
H. R. OwEN—1:30. General surgical operations. 


Tuesday 

WILLIAM F. MoorE—g. Treatment of bronchiectasis and 
pulmonary suppuration. 

Henry S. Ruts and staffi—o. Cyclopropane in thoracic 
surgery. 

L. D. ENGLERTH—g. General surgical operations. 

M. P. WarMuTH—o. General surgical operations. 

C. A. BEHNEY—10. Treatment of gynecological cancer. 

I. S. HNELESKI—11. Preparation of intravenous solutions 
and trays, demonstration. 

RIcHARD MEADE—11. Management of pulmonary tuber- 
culosis by means of artificial pneumothorax and allied 
operations 

Epwarp A. SCHUMANN and stafi—1. Gynecological clinic. 

Moses BEHREND—2. Thoracic surgery. 


Wednesday 

Henry S. Ruts and staff—o. Trends in anesthetic meth- 
ods at Philadelphia General Hospital. 

P. A. McCarrny and associates—g. General surgical 
operations. 

Joun Bower and associates—g. Treatment of spreading 
peritonitis complicating acute perforative appendicitis; 
use of convalescent serum and perfringes antitoxin. 

I. S. HNELESKI—11. Preparation of intravenous solutions 
and trays, demonstration. 

L. H. CLErRF—1. Diagnosis and treatment procedures for 
intra-oral cancer. 

W. G. Eimer and L. D. Frescotn—3. Fractured hips. 


Thursday 

TEMPLE Fay—g. Neurosurgery. 

Henry S. Ruta and stafi—g. Choice of anesthetic agents 
and methods. 

L. D. ENGLERTH—g. General surgical operations. 

M. P. WarMuTH—9. General surgical operations. 

J. C. HowELt—g. Breast cancer. 

I. S. HNELESKI—11. Preparation of intravenous solutions 
and trays, demonstration. 

JosepH MACFARLAND and staffi—1. Tumor clinic—general 
discussion of management, treatment and diagnosis 
of various types of malignant diseases. 

W. H. Macxinney—-2. Urological operations, demonstra- 
tion of cases. 

Joun D. REEsE—2z. Plastic and oral surgery. 

Friday 

J. C. HowELL—o. Cancer operations. 

P. A. MacCartuy and associates—g. General surgical 
operations. 

Henry S. Ruts and stafi—g. Pre-anesthetic sedation. 

I. S. HNELESKI—11. Preparation of intravenous solutions 
and trays, demonstration. 

B. P. WipMANN—2. Technical procedures of x-ray and 
radium therapy. 


SHRINERS’ HOSPITAL 
Wednesday 


Joun R. Moore—g. Congenital hip dislocations, method 
of reduction employed in children between ages of 4 
and 12, x-rays, lantern slides and case illustrations. 
Congenital club feet, Hoke method of treatment, 
lantern slides and case illustrations. Arthrodesis of 
the shoulder, posterior approach, and posteroglenoid 
repair for posterior shoulder luxation. 


PRESBYTERIAN HOSPITAL 


Tuesday 

E. B. Hopce, E. L. Wriitamson and L. M. RANKIN—o 
General surgery. 

R. H. Ivy and L. Curtis—g. Plastic surgery of face. 

A. B. Grit and T. E. OrR—2. Orthopedic surgery. 

G. M. Laws, J. P. Lewts, D. RrecEt and J. F. ScHELL— 2 
Gynecological operations. 

C. Fourkrop, P. F. Writrams, W. C. Ety, F. A. MILier 
and V. T. SatpLeEy—4. Obstetrical conference. 


Wednesday 

WILLIAM Bates, J. B. Mason and J. C. HowELt—o 
General surgery; dorsolumbar neuralgia, motion pic 
ture demonstration. 

Staff—r1o. Dry clinic. J. C. BEARDwoop: Abdominal 
symptoms of diabetes, medical aspects. F. A. Boru 
Abdominal symptoms of diabetes, surgical aspects 
G. C. GrirritH: Clinical value of venous blood 
pressure to the surgeon. T. A. JOHNSON: Clinical 
aspects of chronic lead poisoning. T. G. ScHNABEI 
and F. Fetter: The field of fever therapy in diseases 
of the joints. H. T. Ketty: Allergic epidermo- 
phytosis in diabetes. 

Stafi—2. Urological clinic, operative and dry. H. San- 
GREE: Renal anomalies. S. D. EARHART: Renal 
tumors, diagnosis and treatment. KENNETH FOWLER: 
Demonstration of pathological specimens. D. P. 
Brink: The ketogenic diet and its derivations in the 
treatment of urinary infections. F. G. Harrison: 
Urinary calculi and their management. J. C. Brrp- 
SALL: The relation of hydronephrosis to nephroptosis, 
motion picture demonstration. Demonstration of 
patients, combined cystoscopic and pyelographic 
examinations and operating table. 


Thursday 
E. L. Extason, F. A. Borue and J. P. NortH—g. General 
surgery. 
C. A. Beuney and J. C. Grirrira—2. Gynecology. 
Friday 
H. P. Brown, Jr. and O. C. Ktnc—o. General surgery. 


GRADUATE HOSPITAL OF UNIVERSITY 
OF PENNSYLVANIA 
Monday 
Josepx C. Brrpsatt, L. F. MILtIKEN, F. G. HARRISON and 
F. RosENBLUM—2. Genito-urinary surgery, demon- 
stration of cases. 
Tuesday 
Wi111AM Bates—o. General surgery. 
Wituram H. MAcKINNEY and Epwarp A. MULLEN— ? 
Genito-urinary surgery. 
Wednesday 


Wrtu1am R. NicHotson—o. Gynecological surgery. 
WALTER EsTELL LEE and H. L. Bocxus—g. Genera! 


surgery. 
Thursday 


Francis C. GRANT—g. Neurosurgery. 
Jacos W. CuTLER—g. Intrapleural pneumolysis. 
Friday 
Rosert H. Ivy and LAwRENCE CurTIs—9. Maxillofacial 
surgery. ; 
W. E. Lee and C. F. Marttn—g. Lymphopathia vene- 
reum. 





Sn Ste acl ora Sr 








PRELIMINARY PROGRAM FOR 1936 CLINICAL CONGRESS 


MISERICORDIA HOSPITAL 
Tuesday 
B. R. BettrRan and E. J. Garvin—g. General surgery, 
operative and dry clinic. 
G. P. Mutter, F. MoGAvero and F. T. McGrynis—o. 
General surgery, operative and dry clinic. 
]. A. SHARKEY—10. Planned obstetrical admissions and 
"their influence upon obstetrical mortality and mor- 
bidity. 
Wednesday 
J. A. Ketty and D. C. Getst—g. General surgery, opera- 
tive and dry clinic. 
T. J. Ryan, J. F. DovcHerty and J. B. CLarFEY—o. 
General surgery, operative and:dry clinic. 
Pp. A. LoEFFLAD—1I0. Varicose vein clinic. 
A. D. Kurtz—11. Orthopedic clinic. 
W. J. MacMurtTRIE—2. Toxemias of pregnancy. 


Thursday 

G. P. Mutter, F. Mocavero and F. T. McGrynis—o. 
General surgery, operative and dry clinic. 

B. R. BELTRAN and E. J. GArvin—g. General surgery, 
operative and dry clinic. 

J. V. MissETT—2. Reduction of breast complications dur- 
ing puerperium. 

Friday 


T. J. Ryan, J. F. DoucHeErty and J. B. CLarrEy—o. Gen- 
eral surgery, operative and dry clinic. 

J. A. Ketty and D. C. Ge1st—g. General surgery, opera- 
tive and dry clinic. 

D. C. GEtist—10. Nerve lesions due to trauma. 

A. E. Borne—1r1. Tumors of the bladder. 


CHESTNUT HILL HOSPITAL 
Tuesday 

FRANKLIN L. PayNE—g. Gynecological surgery. 

J. F. McCtoskey, J. A. LEnman and J. M. ExizEy—1o. 
General surgery. 

RoBERT CADMAN—3. Allergy in surgical diagnosis. 

¥. K. ALEXANDER—4. Demonstration of unusual x-ray 
films. 

Wednesday 

Wittram B. SwartLey, S. DANA WEEDER and STEPHEN 
WooLtston—10. General surgery. 

EDWARD ScHuMAN and Z. B. NEwWTON—10:30. Obstetrical 
operations. 

Thursday 

Witi1am C. SHEEHAN, L. H. HERGESHEIMER and HANs 
May—ro:15. General surgery. 

OweEN TOLAND, H. C. Woop and W. Tompxins—11. Cb- 
stetrical clinic and demonstration of cases. 

ALEXANDER RANDALL, FREDERICK SCHOFIELD and FRANK 
MAssINIsoO—2. Genito-urinary surgery. 

JosEpHus T. ULLON, Epwarp McC LoskeEy and FRANK M. 
RAMSEY—3. Symposium on surgical failures. 

Friday 

Francis C. GRANT—9. Neurosurgery. 

Staff—1o0:30. Presentation of cases showing interesting 
bone lesions in traumatic surgery. 

Epwarp F, Corson—1:30. Dermatological clinic, skin 
lesions in surgery. 


ST. CHRISTOPHER’S HOSPITAL 
Wednesday 


Harry E. Knox, Joun Wotr and L. M. Este Surgery 
of childhood. 


ST. AGNES HOSPITAL 


Monday 
W. H. Hatnes—12:30. Genito-urinary surgery. 


Tuesday 
C. C. MurpHy—g. General surgery. 
J. A. McGinn, and W. B. Harer—g. Gynecology. 
H. SANGMEISTER, W. SussMAN and Y. F. Yosama—o. 
Obstetrical clinic. 
Wednesday 
J. W. BRANSFIELD—g. General surgery. 
. M. DorrancE—g. Plastic surgery. 
.. AVERETT and W. SussMAN—g. Gynecology. 
H. SANGMEISTER, W. B. HAreER and Y. F. YosarpaA—o. 
Obstetrical clinic. 
W. H. Hatnes—z2. Genito-urinary surgery. 


Thursday 
A. P. KEEGAN—g. General surgery. 
J. A. McGtrnn—g. Gynecology. 
H. SANGMEISTER, W. B. HARER, W. SussMAN and Y. F. 
YOsHIDA—g. Obstetrical clinic. 


Friday 
G. M. Dorrance and J. W. BRANSFIELD—9. 
surgery. 
J. A. McGLInn and L. AVERETT—g. Gynecology. 


General 


PROTESTANT EPISCOPAL HOSPITAL 


Tuesday 

I. M. Boykin, J. W. Kopp and R. R. Layron—g. Gen- 
eral surgery. 

I. M. BoyKin—12. Dry clinic: Amputations for diabetic 
gangrene. 

Wednesday 

H. E. Knox—g. Surgical management of pyloric and 
duodenal obstruction in infants. 

R. H. MEapE, Jr.—9. Factors influencing late results in 
treatment of acute perforation of peptic ulcers. 

Lowry ALLEN—g. X-ray treatment of acute surgical 
infections. 

E. T. CrossAaN—g. The management of acute osteomye- 
litis. 

Joun Kiopp and R. R. Layton—g. The management of 
fractures about the ankle. 

RUTHERFORD L. JonN—z2. Orthopedic surgery. 

ALBERT Martucci—4. The management of peripheral 
vascular disease. 

Thursday 

E. T. Crossan, H. E. Knox and R. H. MEape, Jr.—o9. 

General surgery. 
Friday 

I. M. Boykin, J. W. Kopp and R. R. LayTton—o. 

eral surgery. 


Gen- 


CHILDREN’S HOSPITAL OF DREXEL HOME 


Days to be announced 

ALBERT C. MARTIN. Fluid balance in postoperative treat- 
ment. 

Joun Hanp. Fractures in children. 

J. Atsricut Jones. Abdominal pain in children. Dis- 
cussed by ELIZABETH KIRK ROSE. 

J. Montcomery DEaver—Appendicitis in childhood. 

Gitson C.fENGEL. The treatment and results of hernia 
in children. 





SURGERY, GYNECOLOGY AND OBSTETRICS 


WOMAN’S HOSPITAL 


Monday 
ELEANOR BaLtpH—tr. Urological clinic. 


Tuesday 
MARGARET STuRGIS—9. Sterility clinic. 
MARGARET STURGIS, ELEANOR BALPH and HELEN ANGE- 
LuccI—1o. Gynecological operations. 
Dorotuy CASE BLECHSCHMIDT—2. Breast clinic, demon- 
stration of cases, X-ray films, follow-up studies, meth- 
ods of diagnosis, discussion. 


Wednesday 
MARGARET SUTLEY—9. General surgical operations. 
ALBERTA PELTZ—10. Prenatal obstetrical clinic, toxemias 
of pregnancy, open discussion. 
Lipa STEWART CoGILL—2. Obstetrical analgesia. 
Staff—2. Demonstration of work of Social Service Depart- 
ment in relation to prenatal and postnatal cases; 
presentation of cases of interest. 


Thursday 


Dorotuy CASE BLECHSCHMIDT—g. General surgical op- 
erations. 

Staff—2. Demonstration of work of Social Service Depart- 
ment in relation to prenatal and postnatal cases; 
presentation of cases of interest. 


Daily Demonstrations 
B. M. Merve. Pathological exhibit. 
Mary Eassy. Electrocardiological demonstrations, studies 
of its value in cases of surgical] risk. 
Dorotuy Case BLECHSCHMIDt—?. Motion pictures of ab- 
dominal surgery. 


PENNSYLVANIA HOSPITAL 
Tuesday 
W. E. Leer and stafi—o. General surgery. 
D. L. Fartey, T. M. McMILLAN and W. D. Stroup—g. 
Medical aspects of surgical problems. 
J. O. BowEr—2. Surgical pathological conference. 
Leon HERMAN—2. Urological clinic. 


Wednesday 


=. J. Kiopp and stafi—o. General surgery. 
. G. Duncan and R. B. REGESTER—9g. Medical aspects 
of surgical problems. 
Thursday 

W. E. LEE and staff—o. General surgery. 

D. L. Fartey, T. M. McMrmzan and W. D. Strovp—o. 
Medical aspects of surgical problems. 

Leon HERMAN—2. Urological clinic. 

J. O. BoweEr—2. Surgical pathological conference. 

Dr. CAMERON—2. Maxillary surgical clinic. 

Friday 

E. J. Kiopp and staff—o. General surgery. 

R. B. REGESTER and G. G. DuncAN—g. Medical aspects 
of surgical problems. 


PHILADELPHIA ORTHOPA'DIC HOSPITAL 


Wednesday 
DeForest P. WILLARD and stafi—o. 
demonstration of cases. 
Friday 
A. Bruce GILt and staff—o. 
tion of cases. 


Operations and 


Operations and demonstra- 


ST. LUKE’S AND CHILDREN’S HOSPITAL 


Tuesday 

D. Roman, R. W. Larer, H. K. ROESSLER and stafi— ¢ 
Thyroid clinic; general surgical operations. 

E. A. TyLER—o. Anesthesia, demonstrations. 

WarREN C. MERCER—g. Gynecological and obstetrica! 
clinic. 

Dry clinic—2 

E. W. Ropertson. The heart and vascular system in 
relation to abdominal surgery with special referenc« 
to gall-bladder surgery. 

D. W. Kramer. Diseases in metabolism in relation to 
surgery. 

S. L. ImMERMAN. Recognition of postoperative pulmonary 
complications. 

Wednesday 

L. Averett and staff—g. Obstetrical and gynecological 
operations. 

L. F. MILtrkKEN—g. Renal lithiasis in which renal sym 
pathectomy has been done or might be done to prevent 
recurrence of stones. 


Thursday 

A. W. Hammer, S. Hanpcock and E. H. DENcH—g. Gen 
eral surgical operations. 

Witt C. HunsIicxer, Sr. and staff—g. Genito-urinary 
clinic. 

Friday 

J. A. Brooke and staff—o. 

demonstration of cases. 


Orthopedic operations and 


LANKENAU HOSPITAL 


Monday 
W. H. MacktnnEy—2z. Urological operations. 


Tuesday 
D. B. PFEIFFER, J. M. DEAVER and Epwarp Bortz 
General surgery, operations and demonstration 
cases. 
Wednesday 
G. P. Mutter, G. C. ENGEL, Dr. May and J. KEEzEL 
General surgery, operations and demonstrations. 


Thursday 
D. B. PFEFFER, J. M. DEAVER and Epwarp Bortz- 
General surgery, operations and demonstration 
cases. 
Friday 
G. P. Mutter, G. C. ENGEL, Dr. May and J. KEEzEL 
General surgery, operations and demonstrations. 


METHODIST EPISCOPAL HOSPITAL 


Tuesday 
CALVIN SmyTH and staff—o. General surgical operations 
GEORGE J. ScHwArRTz and staff—og. General surgical 
operations. 
Wednesday 
CALVIN SmyTH and staff—o. General surgical operations. 
GEORGE J. ScHWARTZ and staff—o. General surgery 
Roy W. Mouter—o. Cesarean section; Fothergill-Man 
chester operation for uterine prolapse. 
STERLING MoorHEAD—2. Urological operations. 


Thursday 
Roy W. MouLer—10:30. Prenatal clinic. 
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HAHNEMANN HOSPITAL 


Tuesday 


L. T. AsucraFt, W. C. HuNSICKER and staffi—g. Oper- 
ative clinic: Nephrostomy; prostatectomy; transure- 
thral resection, Caulk-McCarthy punch; demonstra- 
tion of sacrocaudal block; choice of anesthetics in 
urological surgery. Presentation of cases of renal 
pathology, pyelographic studies; vesical neoplasms, 
results of radiation and endovesical therapy, presenta- 
tion of cases, urograms and cystograms; a resumé of 
experimental studies in cortical representation of 
vesical function, illustrated; demonstration of path- 
ological specimens. 

A. B. WEBSTER—9. Fracture clinic. 


Wednesday 
G. A. VAN LENNEP—2. General surgery, motion picture 
demonstration. 
Thursday 
W. M. Sytvis—g. General surgery. 
Tuomas L. DoyLE—g:30. Plastic surgery. 
Joun BrookE—2. Orthopedic clinic. 


Friday 
G. A. VANLENNEP—g. General surgery. 
J. M. ScHoFIELD—2. Diseases of the rectum. 


Days to be announced 


WittrAM KIsTLER. Gastric pathology, demonstration of 
the Wolf-Schiindler flexible gastroscope. 


JEWISH HOSPITAL 
Monday 
S. RuBINSOHN—2. Proctology. 
F. C. HammMonp—4. Gynecology. 
Tuesday 
J. B. Lownes—g. Urological operations. 
M. BEHREND—g. General surgery. 
W. H. TELLER—2. General surgery. 
Wednesday 
F. B. Btock—g. General surgery. 
M. BEHREND—2. General surgery. 
Thursday 
C. J. Stamm—g. Gynecology and obstetrics. 
F. B. Brock—2. General surgery. 
Friday 
R. GoLpsMiTH—g. General surgery. 


A. M. RecHTMAN—g. Orthopedic surgery. 
W. H. TELLER—2. General surgery. 


STETSON HOSPITAL 
Tuesday 
F. A. Botue, J. B. Mason and Joun Woitr—g. General 
surgery, diseases of the thyroid. 
Wednesdcy 
STEPHEN E, Tracy—g. Gynecological clinic. 
Wituram T. Ertis—r2. General surgery. 
Cart. F. Koentc—z2. X-ray clinic. 
Friday 
STEPHEN E,. Tracy—g. Gynecological clinic. 


ST. MARY’S HOSPITAL 


Tuesday 
James A. KELLY—g. Surgical clinic. 
Henry K. SEELAUS—g. Surgical clinic. 
Wr1ttaM F. Morrison—10:30. Gynecological clinic. 
Leo J. Wojczynski—10:30. Gynecological clinic. 


Wednesday 
ARTHUR P. KEEGAN—g. Surgical clinic. 
JoserH TOLAND—g. Gynecological clinic. 
EpwarpD A. WEISs—10:30. Surgical clinic. 
J. J. CANCELMO—10:30. Surgical clinic. 
Thursday 
WILLIAM J. RYAN—g. Surgical clinic. 
P. A. McCartuy—g. Surgical clinic. 
Friday 
Henry K. SEELAus—g. Surgical clinic. 
H. A. WALsH—g. Surgical clinic. 


Joun G. SaBot—1o:30. Surgical clinic. 
WritraM J. WALSH, JR.—10:30. Surgical clinic. 


NORTHEASTERN HOSPITAL 


Tuesday 


T. T. THomas and J. C. Scorr—11. Fracture clinic, motion 
picture demonstration. 


Wednesday 
FREDERICK E. KELLER and ALFRED H. DIEBEL—g. Gyne- 
cological operations. 
T. T. THomas and J. C. Scotr—1r. 
motion picture demonstration. 
J. B. Lownes and Harotp Lipsnutz—z2. Genito-urinary 
clinic. 


Fracture clinic, 


Thursday 
T. T. Tuomas and J. C. Scotrr—trr. 
motion picture demonstration. 
FREDERICK E. KELLER and ALFRED H. DreBEL—3. Ob- 
stetrical clinic, demonstration of cases. 
Friday 
T. T. THomas and J. C. Scort—t1. 
motion picture demonstration. 


Fracture clinic, 


Fracture clinic, 


AMERICAN HOSPITAL FOR DISEASES 
OF THE STOMACH 
Tuesday 
F. A. MANtTz and S. A. EGER—o. 
tions. 
L. F. MILLIKEN—2. Surgical treatment of hydronephrosis. 
Wednesday 


H. R. HAWTHORNE, W. W. Oaks and P. H. NEESE—o. 
General surgical operations. 
A. A. Luctne—11. General surgical operations. 


Thursday 
F. A. Mantz and S. A. EGER—9. 
tions. 
T. A. Greco—11. Alexander-Pfannenstiel operation for 
retroversion; interposition operation. 
Friday 
H. R. HAWTHORNE, W. W. Oaks and P. H. NEESE—o. 
General surgical operations. 
A. A. Luctne—11. General surgical operations. 


General surgical] opera- 


General surgical opera- 
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WOMAN’S MEDICAL COLLEGE HOSPITAL 


Tuesday 
J. S. RopMan and associates—11. General surgery. 


Thursday 

Lipa STEWART COGILL and CONSTANCE VOLK—g. Post- 
natal clinic. 

HELEN M. ANGELUCCI—g. Treatment of trichomonas 
vaginalis. 

FaiTH FETTERMAN—10. Postirradiation lesions of urinary 
tract. 

Lima STEWART CocILt—11. Ward walks with demonstra- 
tion of interesting cases. 

MARGARET StuRGIS and ELEANOR BALPpH—11. Sterility 
clinic: Tubal insufflation and lipiodol injections. 

Ann Gray TayLor—1. Prenatal clinic. 

CATHEPINE MACFARLANE and FAITH FETTERMAN—2. 
Gynecological operations. 

CATHERINE MACFARLANE and VIRGINIA RHEUBY—3:30. 
Treatment of dysfunctional uterine bleeding. 


MOUNT SINAI HOSPITAL 
Monday 
M. BEHREND—1:15. General surgical operations. 


Tuesday 
E. L. Ertason—o. General surgical operations. 
B. LipsHutz—g. General surgical operations. 
M. Musc#at—1:30. Urological operations. 
Wednesday 


C. MazEr—g. Gynecological operations. 


M 
M. CooPpERMAN—2. Orthopedic surgery. 


Thursday 


B. Mann—g. Gynecological operations. 
M. Muscnat—1:30. Urological surgery. 


Friday 
B. Lipsnutz—o. General surgical operations. 
M. BEHREND—1:15. General surgery. 


JEANES HOSPITAL 


Tuesday 

RoscorE W. TEAHAN, CLARENCE A. WHITCOMB, WILLARD 
S. Hastrncs, ELwoop E. Downs, HOKE WAmMOocK 
and B. E. WricHt—g. Application of radium: (1) 
For carcinoma of cervix; (2) for carcinoma of uterine 
fundus. Demonstrations: Pre-operative radiation; 
endometrial biopsy in benign breast tumors; treatment 
of carcinoma of skin. 


Thursday 


RoscorE W. TEAHAN, CLARENCE A. WHITCOMB, WILLARD 
S. Hastincs, Etwoop E. Downs, HokKE Wammock 
and B. E. Wricut—g. Application of interstitial 
radium for carcinoma of breast; abdomino-perineal 
resection of rectum. Demonstrations: Effects of 
radiation on tumor cells; the ordinary care of cancer 
patient; treatment of carcinoma of female external 
genitalia. 


ST. VINCENT’S HOSPITAL 


Wednesday 


Witu1am F. Morrirson—r1o. Gonorrhea of the female 
tract with complications. 
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AMERICAN ONCOLOGIC HOSPITAL 


Tuesday 
GeorcE M. Dorrance—12. Conference on neoplastic 
diseases. 
GrorcE M. DorrancE—2. Plastic surgery and surgery of 
malignancy. 
Wednesday 
GrorcE M. Dorrance—12. Conference on neoplastic 
diseases. 
Thursday 
STEPHEN E. Tracy—g. Carcinoma of uterus. 
GrorGE M. DorrancE—12. Conference on neoplastic 
diseases. 
GrorGE M. Dorrance—2. Plastic surgery and surgery of 
malignancy. 
Friday 
GrorcE M. DorraNcE—12. Conference on neoplastic 
diseases. 
ST. JOSEPH’S HOSPITAL 
Tuesday 
Witu1aM J. THuptumM—g. Obstetrics and gynecology. 
F. Hurst Marer—10:30. The value of the Fothergil! 
operation in the treatment of uterine prolapse. 


‘ Wednesday 
CHARLES F. Nassau—g. General surgery. 


Thursday 


Witi1am J. Touptum—g. Obstetrics and gynecology. 

F. Hurst Mater—10:30. The value of the Fothergil] 
operation in the treatment of uterine prolapse. 

MELVIN M. FRANKLIN—2. An explanation of present high 
mortality in acute appendicitis. 


Friday 


VERNE G. BuRDEN—g. General surgery. 
CirnTon S. HERRMAN—10:30. General surgery. 


WOMEN’S HOMEOPATHIC HOSPITAL 


Tuesday 
F. L. HuGHEs—g. Gynecological clinic. 
B. F. Bisco—E—1. Obstetrical clinic. 
J. R. RocHEsTtER—2. Surgical clinic. 
Wednesday 
R. W. LarErR—1. Surgical clinic. 


Thursday 
LAWRENCE GOLDBACHER—2. Proctology. 


Friday 
W. C. Mercer—g. Gynecological clinic. 


GERMANTOWN HOSPITAL 


Tuesday 
E. B. Hopcr, W. B. Swarttey, S. D. WEEDER and R. S. 
ALsTON—10:30. General surgical clinic. 
Dr. McLavuca in and S. S. WooLtston—1:30. Varicose 


vein clinic. 
Wednesday 
STANLEY Q. WEstT—9. Urological operations. 
C. F. MircHeE Lt, W. E. LEE, H. E. Knox and T. M. Downs 
—g:30. General surgical clinic. 
W. E. Lee and T. M. Downs—2z. Thoracic surgery. 
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FITZGERALD-MERCY HOSPITAL FRANKFORD HOSPITAL 


Tuesday Tuesday 
J. A. KELLy and T. J. RyAN—o. General surgery. Louis D. ENGLERTH—g. Surgical clinic. 
W. B. HaRER—11. Gynecology. GrEorGE C. Hanna and associates—2. Obstetrical cases. 
Wednesday Wednesday 
B. R. BELTRAN and A. BuRKE—g. General surgery. WiiuraM E. PARKE—9:30. Gynecological clinic. 
J. MissETt—11. Gynecology. 
Thursday 
J. A. Ketry and T. J. RyAN—g. General surgery. 
J. McGLinn—r11. Gynecology. Friday 


Nps Louis D. ENGLERTH, BENJAMIN H. CHANDLEE and RALPH 
Friday - 
W. Lorry—g. Fracture demonstration. 


Thursday 
C. F. Nassau—9. Surgical clinic. 


B. R. BELTRAN and A. BURKE—g. General surgery. 
W. B. HaRER—11. Gynecology. 


KENSINGTON HOSPITAL 
Thursday 


BRYN MAWR HOSPITAL 


Tuesday EDWARD A. SCHUMANN, WILLIAM E. ParKE, A. D. VOEGE- 
A. Briiucs and stafi—1o. General surgery. LIN, J. V. MIssETT, JR., SAMUEL STERN, Z. B. NEWTON 
Wednesday and F. J. Kownacxi—1. Gynecological and obstet- 


W. E. Lee and staff—2. General surgery. rical clinics. 


pinged BROAD STREET HOSPITAL 
J. S. RopMan and staff—1o. General surgery. ‘ 
Leon HERMAN—2. Urological operations. Wednesday 


WarreEN C. MERCER and staff—3. Gynecological clinic. 
DELAWARE COUNTY HOSPITAL 


D b a Friday 
ays fo be announc Warren C. Mercer and staff—g. Obstetrical clinic. 
Drury Hinton and LyNN RANKIN. General surgical 

operations. 


CurrForD B. Lutiand J. V. Ettson. Gynecological clinic. 


CHILDREN’S HOSPITAL 
Days to be announced 


W. E. Ler, Dr. Rossins and O. Kinc. General surgery. 


Rosert Ivy. Plastic surgery. 
JessE NicHotson. Orthopedic surgery. 


ABINGTON HOSPITAL 
Wednesday 


ALEXANDER RANDALL—g. Urological operations. 
D. B. PFEIFFER, C. SMYTHE, J. W. LEVERING, I. BoyKIN, 


J. M. DEAvER, GEORGE M. Prersor and Dr. Eman 
—z2. General surgical clinic. Operations and demon- 
stration of cases. 


SURGERY OF THE EYE, EAR, NOSE, AND THROAT 


TEMPLE UNIVERSITY HOSPITAL 
Monday 


CHEVALIER JACKSON and CHEVALIER L. JACKSON—12:30. 


Bronchoscopic clinic. 
WaLTER I, LILLIE and stafi—3. Ophthalmology. 


Tuesday 
RoBert F, RippaTH—2. Voice production. 


CHEVALIER JACKSON and CHEVALIER L. JACKSON—2. 


Cancer of the larynx. 


MATTHEW S. ERSNER—2:30. Modern concepts of deafness. 


Thursday 


CHEVALIER JACKSON and CHEVALIER L. JACKSON—12:30. 


Bronchoscopic clinic. 
MATTHEW S. ErSNER—2:30. Otological clinic. 
WatTER I. LrttrE—3. Ophthalmology. 


Friday 


Mattuew S. ErsNner and Epwarp MITCHELL—2:30. Oto- 


logical clinic. 


Ropert F. RippatH—z2. Lothrop operation on frontal 


sinus. 


PRESBYTERIAN HOSPITAL 
Monday 


x. M. Coates, W. L. Cariss and staff—z2. Otolaryngology. 
H. M. Lancpon, J. THORINGTON and stafi—3. Ophthalmo- 


logical operations and demonstration of cases. 


Wednesday 


x. M. Coates, W. L. Cariss and staffi—z2. Otolaryngology. 


Friday 


x. M. Coates, W. L. Cariss and staff—z2. Otolaryngology. 


JEWISH HOSPITAL 
Monday 


. Brav—1. Ophthalmological clinic. 


Thursday 


. M. Gopparp—2. Submucous resection with nasal suc- 


tion curette. 
Friday 


A. Brav—1. Ophthalmological clinic. 
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HOSPITAL OF UNIVERSITY OF PENNSYLVANIA 
Monday 
GrEorGE M. Coares and staff—2. Otolaryngological op- 


erations. 
Horace WIittramMs—2. Otolaryngological operations. 


Tuesday 
GABRIEL TUCKER—9. Bronchoscopic clinic. 
GrEorGE M. Coates and staff—2. Demonstration of oto- 
laryngological cases and conference. 
T. B. Hottoway and staff—2. Ophthalmological surgery. 
A. G. FEwELt—2. Ophthalmological surgery. 
ALFRED CowAN—2. Ophthalmological surgery. 
WILFRED Fry—z2. Ophthalmological surgery. 
P. J. Hopes—2:15. Roentgenology. 
James A. Baspitt—z2:30. Otolaryngological clinic. 
Horace WriiuramMs—3. Otolaryngological clinic. 


Wednesday 


Oscar V. Batson—1o0. Otolaryngological clinic, dem- 
onstration of anatomical and dissection material. 

E. R. CLark and associates—2. Microscopic demonstra- 
tion of tissue reactions following surgical injury, etc., 
as seen in transparent chambers installed in a rabbit’s 


ear. 

GeorceE M. Coates and staff—2. Otolaryngological 
operations. 

E. H. CamppeLt—2. Otolaryngological operations. 


Thursday 

GABRIEL TUCKER—2. Bronchoscopic clinic. 

T. B. Hottoway and staff—-2. Ophthalmological clinic. 

WitrreD Fry—2. Ophthalmological operations and dem- 
onstration of cases. 

A. G. FEwELL—2. Ophthalmological operations and dem- 
onstration of cases. 

ALFRED CowAaNn—2. Ophthalmological operations and 
demonstration of cases. 

GeorGeE M. Coates and staff—2. 
conference. 

E. P. PENDERGRASS—2. Neoplasms of paranasal sinuses. 

Kart M. Houser—2:30. The common cold. 

RicHarp A. Kern—3. Nasal surgery in allergic individ- 
uals. 

Epwarp H. CampBeLL—3:30. Status lymphaticus. 

H. P. Scoenck—4. Chronic pharyngeal infections. 

Friday 

Greorce M. Coates and _ staff—2. 
operations. 

Kart M. Houser—2. Otolaryngological operations. 

T. B. Hottoway and staff—2. Ophthalmological surgery 
and demonstration of cases. 

WILFRED Fry—z2. Ophthalmological clinic. 

ALFRED Cowan—2. Ophthalmological clinic. 

A. G. FEwELL—z2. Ophthalmological clinic. 


Otolaryngological 


Otolaryngological 


HAHNEMANN HOSPITAL 
Tuesday 
H. S. WEAVER and staff—2. Otolaryngological clinic. 
W ednesday 
H. S. WEAVER and staff—2. Otolaryngological clinic. 
Thursday 
H. S. WEAVER and staff—2. Otolaryngological clinic. 
Days to be announced 
FRANK O. NAGLE—2:30. Ophthalmological operations. 


SURGERY, GYNECOLOGY AND OBSTETRICS 





WILLS HOSPITAL 


Monday 
FRANK C. PARKER—2. Operations. 
Txomas A. O’BrrEN—2. Dry clinic. 


Tuesday 
Staff—g. Dry clinic. 
ALFRED Cowan. Slit lamp technique. 
Mitton J. Griscom. Unusual external diseases. 
EpMuND B. SpaEtH. Plastic surgery of the eyelids. 
LEIGHTON F. AppLEMAN. Testing for phorias. 
Water I. Litxre. The localizing value of visual 
field changes. 


Francis H. ADLER—1. Operations. 


Wednesday 

Staffi—g. Dry clinic. 
ALFRED Cowan. Slit lamp technique. 
MiLton J. Griscom. Unusual external diseases. 
Epmunp B. Spaetu. Plastic surgery of the eyelids. 
LEIGHTON F. APPLEMAN. Testing for phorias. 
Cuar_es R. HEED. Fundus diagnosis. 
Watter I. Littre. The localizing value of visual 

field changes. 
Tuomas A. O’BrrEN—2. Dry clinic. 
FRANK C. PARKER—4. Operations. 


Thursday 
F. H. ADLER—1. Operations. 
Friday 
Tuomas A. O’BrrEN—2. Operations. 
F. C. PARKER—2:30. Operations. 


GRADUATE HOSPITAL OF UNIVERSITY 
OF PENNSYLVANIA 
Monday 

RALPH BUTLER, WILLIAM C. Woop, Harry A. ScHATz 
and staff—2. Rhinolaryngological clinic, operations 
and demonstration of cases. 

WALTER RoBERTS, HENRY DINTENFASS and staff—2. Oto- 
logical clinic, operations and motion picture dem- 
onstration. 

Tuesday 

GrorGE M. CoATEs, BENJAMIN H. SHusTER, M. VALEN- 
TINE MILLER and staffi—z2. Otological clinic, opera- 
tions and demonstration of cases. 

GEORGE M. Coates, SAMUEL R. SKILLERN, JR., HERMAN 
B. COHEN and Romeo A. Luonco—z2. Rhinolaryngo- 
logical clinic, operations and demonstration of cases. 

BENJAMIN H. SHUSTER, HERMAN B. SLOTKIN, MARTIN 
STEINBERG and ALBERT F. Moriconri—2. Neuro- 
otological examinations. 


Wednesday 
GEORGE B. Woop, SAMUEL COHEN, PHILip Stout, FRANK 
O. HENDRICKSON, GEORGE E. JOHNSON and staff—2. 
Otolaryngological clinic; nasal plastic surgery. 
LuTHER C. PETER—2:30. Ophthalmological operations. 


COOPER HOSPITAL 
(Camden, N. J.) 
Monday 
J. S. SuipMANn and staff—z2. Eye surgery. 


Wednesday 


O. R. Kung, L. B. Hirst and J. P. BRENNAN 
and throat surgery. 


2. Nose 














i 


Tar = = 











ST. LUKE’S AND CHILDREN’S HOSPITAL 
Monday 
]. W. Post and Frank W. BurGe—2. Clinical and x-ray 
“study of bronchography. 
Wednesday 
GeoORGE MACKENZIE—2. Nose and throat operations. 
Putte S$. Strour—2. Tonsillectomy by eversion method; 
modified radical mastoid. 
Thursday 
S. H. Brown, F. C. Peters and staff—2. Ophthalmolog- 
ical operations. 
Friday 
S. A. BrumM and staff—2. Nose and throat operations. 


ST. AGNES HOSPITAL 
Monday 
G. F. J. Ketty—4. Eye clinic. 
Tuesday 
L. D. SuttMaAN and A. A. S. GioRDANO—12:30. Nose and 


throat clinic. 
Thursday 


L. D. SuttmaN and A. A. S. GlorDANO— 12:30. Nose and 
throat clinic. 
Friday 
G. F, J. KELLy—12:30. Eye clinic. 


CHESTNUT HILL HOSPITAL 
Tuesday 
Joun B. Davies and GrorcE T. Farts—2. Otolaryngo- 
logical operations. 
Wednesday 
B. D. PartsH and F. TraGANzA—2. Otolaryngological 


surgery. 
Thursday 
Cart WILLIAMS—1:30. Ophthalmological surgery. 
Friday 


CHEVALIER JACKSON—9:30. Bronchoscopy. 


WOMAN’S HOSPITAL 


Monday 
Emtty L. Van Loon—z2. Bronchoscopy clinic: Réle of 
bronchoscopy in treatment of asthmatic cases, showing 
of x-ray films and case discussions. 
HENRIETTA TANNER—3. Otolaryngological operations. 
Thursday 


Mary BucHANAN—2. Surgery of the eye, removal of 
cataract. 


AMERICAN HOSPITAL FOR DISEASES 
OF THE STOMACH 
Tuesday 
G. H. DENNEY—3. Eye operations. 
Friday 
J. C. Hess—2. Nose and throat operations. 
Day to be announced 
R. J. Hunter. Nose and throat operations. 
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MOUNT SINAI HOSPITAL 
Monday 
M. ERSNER—2:30. Otolaryngological clinic. 
Tuesday 
D. Husik—2. Otolaryngological clinic. 
Wednesday 
G. TuckER—9. Bronchoscopic clinic. 
M. WEINSTEIN—2. Otolaryngological clinic. 
B. F. BAER—s5. Eye operations. 
Thursday 
M. ErRsNER—2:30. Otolaryngological clinic. 
A. BarLow—4. Eye operations. 
Friday 
D. Hustk—2. Otolaryngological clinic. 


PROTESTANT EPISCOPAL HOSPITAL 


Monday 
J. A. Bertotet and staff—z2. Nose, throat and sinus 
surgery. ; 
K. A. KAsper—4. Anatomy of the nasal accessory sinuses. 
Tuesday 
NELSON M. BRINKERHOFF—2. Ophthalmological clinic. 
Thursday 


Orto C. Hirst and staff—2. Nose, throat and sinus 
surgery; relocation of the triangular cartilage. 
Netson M. BRINKERHOFF—2. Ophthalmological clinic. 


Days to be announced 
ANDREW Knox. Ophthalmological clinic. 


FITZGERALD-MERCY HOSPITAL 
Monday 
C. T. McCartoy—2z. Otolaryngology. 
Tuesday 
H. S. BusLEr—2. Otolaryngology. 
Wednesday 
J. Lorrus—z2. Otolaryngology. 
Thursday 
C. T. McCartuy—2. Otolaryngology. 
Friday 
H. S. BusLER—2. Otolaryngology. 


JEFFERSON HOSPITAL 
Tuesday 


H. H. Lorr—g. Nose and throat operations. 
CHARLES E. G. SHANNON—2. Eye operations. 


Wednesday 


Louis H. CLErF—12. Otological clinic. 
Austin T. SmirH—t1o. Nose and throat operations. 


Thursday 


A. J. WaGERs—g. Nose and throat operations. 
Lours H. CLerrF—1. Bronchoscopic clinic. 


Friday 
Cuartes E. G. SHANNON—3. Eye operations. 


SURGERY, GYNECOLOGY AND OBSTETRICS 


ST. JOSEPH’S HOSPITAL 
Monday 
ARTHUR WRIGLEY—2. Otolaryngology. 
Tuesday 
CorneELius T. McCartHy—z. Otolaryngology. 


Wednesday 
Rosert L. Dickson—z2. Otolaryngology. 


Thursday 
Tuomas A. O’BrRiEN—2. Ophthalmology. 
Friday 


Tuomas F. GowEN—1. Ophthalmology. 
CHARLES JoNES—3. Ophthalmology. 


MISERICORDIA HOSPITAL 
Monday 


J. R. BrENNAN—2. Nasal hyperesthesia, treatment by 


zinc ionization. 
Wednesday 
GABRIEL TUCKER—2. Bronchoscopic clinic. 
Thursday 
C. T. McCartuy—z2. Three cases of lateral sinus throm- 
bosis with recovery. 
Friday 
J. A. Lorrus—2. Masioidectomy. 


PENNSYLVANIA HOSPITAL 


Tuesday 
Curtis C. Eves and staff—1. Otolaryngological operations 
and demonstration of cases. 


Friday 


Curtis C. Eves and staff—1. Otolaryngological operations 
and demonstration of cases. 


JEFFERSON MEDICAL COLLEGE 
Thursday 


J. Parsons SCHAEFFER—10. Demonstration in the Daniel 
Baugh Institute of Anatomy: Certain studies on the 
clinical anatomy of the paranasal sinuses. 


WOMAN’S MEDICAL COLLEGE HOSPITAL 


Wednesday 
CHEVALIER JAcKsON and Emity L. Van Loon—g. Bron- 
choscopic clinic. 


FRANKFORD HOSPITAL 


Thursday 
FRANK EmBEry and associates—2. Otolaryngological clinic. 


CHILDREN’S HOSPITAL 


Days to be announced 
A. FEwett. Ophthalmological surgery. 


ST. MARY’S HOSPITAL 


Tuesday 
R. T. M. DonNELLY—2. Ophthalmology. 


Wednesday 
FraNK J. MurpHy—z. Ophthalmology. 
Thursday 
Wittiam P. Grapy—1o:30. Otolaryngology. 
E. J. MurpHy—1o:30. Otolaryngology. 
R. T. M. DonNELLY—2. Ophthalmology. 
Friday 
FRANK J. MurpHy—z2. Ophthalmology. 


ABINGTON HOSPITAL 


WALTER Hucuson and staff. Demonstration in Otological 
Research Laboratory: Apparatus and general equip- 
ment required for conducting experimental investiga- 
tion of the physiology of the ear; experiment will be 
done to demonstrate the technical approach to the 
study of both air and bone conduction. 


UNIVERSITY OF PENNSYLVANIA 
Wednesday 


Oscar V. BatsoN—10. Demonstration in the Medical 
Laboratory: Lecture demonstrations and presentation 
of otolaryngological anatomical material. 


CHILDREN’S HOSPITAL OF DREXEL HOME 


Days to be announced 


RALPH Butter. Mastoids in children. 
J. A. Bassitr. The problems of the nose and throat in 
children. 


WOMEN’S HOMEOPATHIC HOSPITAL 
Friday 


C. V. Frres—z. Ophthalmology. 
J. R. CriswELL—2. Otolaryngology. 


BROAD STREET HOSPITAL 


Thursday 


G. J. Paten and C. F. HAInes—g. Nose and throat 
clinic. 


METHODIST EPISCOPAL HOSPITAL 


Tuesday 


WALTER RoseErts and staff—z. Otolaryngological opera- 
tions. 


LANKENAU HOSPITAL 


Days to be announced 
Wii1am T. SHOEMAKER. Ophthalmological clinic. 


STETSON HOSPITAL 


Monday 
C. H. Grimes—12. Otolaryngological clinic. 











